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[OFFICIAL NOTICE. 


Respecting the Official Work of the American Gas 
Light Association. 
Sa ae 
AMERICAN GAs LIGHT ASSOCIATION, 
SECRETARY'S OFFICE, 
530 Broadway, N. Y., Dec. 13, 1904. 


To the Members American Gas Light Association: As there seems to 
be some misunderstanding respecting the standing of the official 
management of the Association, members will please note that the un- 
dersigned is the Secretary of the Association, and that Mr. A. E. For- 
stall is.carrying forward the work of the Practieal Class. All cor- 
respondence in connection with the Practical Class should therefore be 
addressed to Mr. A. E. Forstall, 58 William street, and all other matter 
pertaining to the Association to Mr. Gkorar G, RAMSDELL, Secretary, 








[OFFICIAL NOTICE.] 
Wrinkle Department, Ohio Gas Light Association. 


ee 
Onto Gas LIGHT ASSOCIATION, 
OFFICE OF SECRETARY, 
DELAWARE, O., Nov. 21, 1904. 


The Editor of the Wrinkle Department, Mr. E. E. Eysenbach, General 
Manager of the Binghamton (N. Y.) Gas Company, earnestly solicits 
the co-operation of the fraternity for contributions to be presented to the 
Twenty-first Annual Meeting of the Association, which is to be held at 
the Hotel Schenley, Pittsburg, Pa., March 15th, 16th and 17th, 1905. 

Editor Eysenbach will be pleased to receive contributions not later 
than February 10th. Work for the good of the cause and send him 
your ‘‘ Wrinkles.” T. C. Jongs, Secretary. 








[OFFICIAL NOTICE. ] 
Bureau of Information, Ohio Gas Light Association. 





City or LINCOLN Gas Co., 
LINCOLN, ILLs., Oct. 10, 1904. 


To the Fraternity: At the last meeting of the Ohio Gas Light Asso- 
ciation a Bureau of Information was decided upon, the idea of which 
is to render assistance to members who may have questions coming up 
or difficultles arising respecting which they would like some help. This 
Bureau has been established and is now ready for business. A number 
of co-Editors have been appointed to whom the various questions will 
be referred. As this is the first Bureau of Information attempted by 
any Association, it is hoped that the members will take advantage of its 
opportunities. The co-Editors are as follows: 

Distribution.—E. E. Eysenbach and M, E. Malone. 

Accounts and Bookkeeping.—D. W. Low and Chas. Ritter. 

New Business and Gas Appliances.—Frank D. Moses, Ralph Wood- 
ward and F, Cavanagh. 

Chemistry.—H. B. Harrop and Clarence Lomax. 

Retort House.—Moses Coombs. 

Natural Gas.—W. H. Hammon and Geo. W. Barnes. 

All questions should be addressed to the Editor, at Lincoln, Ills. 

Very truly yours, 
H. L. Oups, Editor Information Bureau. 








BRIEFLY TOLD. 
oping 

A QUEER SITUATION IN THE PUBLIC LIGHTING OF MANHATTAN Bor- 
ouGH.—At the present time the legislators, either State or otherwise, 
who-have to doin any sense, unstrained or strained, with the public 
lighting of the Borough of Manhattan, are quite busy. The mix-up 
involves all sorts of professional politicians, from the Governor of 
the State tothe President of the Board of Aldermen. The whole trouble 
on their part (that is the professional and amateur politicians) is that 
the gas and electric companies of Manhattan have submitted prices for 
the work of lighting its streets aad public buildings which admit of a 
fair profit to the suppliers. These prices were originally satisfactory | 
the authorities and contracts thereunder were subsequentl 
But the ‘outsiders,’ when the documents became bi 





at the above address. 


cluded that New Yorkers would be better served if t 
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were ‘‘stored” for analyzation later on. The matter was taken 
before the courts for adjudication, where it now rests, with the 
ultimate certainty that the contracts will stand. Meanwhile some 
of the official signers showed symptoms of fear and joined in a 
cry for the construction of a plant to be operated on municipal ac 

count for the supply of gas and electricity for public use. The legis- 
lative halls of Albany and New York hold bills upon bills regard- 
ing such measures, where it is best at present to leave them, since 
commonsense in the end will prevail, likely to the final thought that 
the cobbler knows a lot about his last. A ridiculous feature so far 
brought out in this discussion was the editorial plea in one of ‘‘ Free- 
dom’s Journals” that the city now had the nucleus of a gas plant in its 
works on Black well’s Island and the ownership of the street lamp posts. 
Benedicamus Domino! Withoutany attempt at influencing the legisla- 
tors who would erect a gas plant in old New York for its public supply, 
we might suggest to them that the only available spot for construction 
work on manufacturing plant account in the city is Central Park, 
which could easily or in due time be hooked up to the verdant pastures 
of Blackwells Island. Again, meanwhile, it might do to remember that 
the borough of Manhattan is the best lighted district in the world, 
whether by means of the highest arc electric light service or its gas ser- 
vice. And this can be learned by any fair interpretation of the lighting 
statistics of the world at anyone’s command to-day. 





THE STATUS OF THE GAS AND ELECTRIC COMPANY OF BERGEN CoUNTY, 
N. J.—‘* W. F. R.,” Albany, New York, writing under date of the 3rd 
inst., asks for information respecting the matter named in the heading. 
Under the circumstances the following, from a recent issue of the New- 
ark (N. J.) News, seems a sufficient answer: ‘‘ The syndicate created by 
the stockholders of the Gas and Electric Company, of Bergen County, 
three years ago, to take charge of the finances of that corporation after 
the serious losses sustained by the Poor and Marquand, Seventh National 


Bank failure in New York in 1901, was terminated December 28th, the 


agreement expiring by limitation December 31. By this dissolution 
more than two-thirds of the $2,000,000 capital stock of the Company 
will be released by the Bowling Green Trust Company, the depository 
under the trust, and will return to the control of the original holders. 
In notifying the stockholders of their resolve not to ask an extension 


The Naphthaline Question at the Bradford Meeting of 
the Yorkshire Junior Gas Association. 


pretben <aae 
The Journal of Gas Lighting reports that on the afternoon of De- 
cember 16th the members of this Association gathered in large num- 
bers at the Municipal Technical College, Bradford, to debate the question 
of ‘‘Naphthaline.” The President (Mr. W. Cranfield) was in the chair, 
and the debate was opened by Mr. J. H. Brearley, of Longwood, one 
of the honorary members of the Association. The Chairman intro- 
duced him as one of the most valued of their friends, whose assistance, 
counsel, and sympathy had been freely extended at all the stages in 
the development of the Association, and to whom they were greatly 
indebted. 

Mr. Brearley opened the debate with the following remarks. 
Naphthaline is a hydrocarbon closely associated with the benzol series, 
for in the process of carbonization it is probable that two atomic rings 
of benzol are united in such a manner that two carbon atoms of one 
ring do service for both rings according to the following equation: 


C,H, + C,H, —2C—4H=C,H, 


H H 
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H H 
In the molecule of a hydrocarbon, it is generally true that the less 
the number of carbon atoms and the greater the number of hydrogen 
atoms the more volatile it is. Thus marsh gas (CH,) and ethane (C,H,) 
are gases; propane and butane (C,H, and C,H,,) are very volatile 
liquids; and so on. Benzol and its homologues, as you know, are 
volatile liquids, while naphthaline and anthracene are crystalline 
solids. 


of their powers for 3 more years, as was proposed October 31, the mem-/ Naphthaline is fusible at 79.2° C or 174.6° F., and boils at 217’ C. or 


bers of the voting trust declare in a circular letter sent out yesterday 
that the purposes for which it was formed have been fully and success- 
fully accomplished. The committee found the Company in bad shape 
3 years ago, with a floating indebtedness of about $200,000. At present, 
it reports, all the floating debt has been funded on advantageous terms, 
and the Company has in its treasury ample means to carry out al] 
needed improvements. This has been accomplished without any as- 
sessment or charge of any kind on the stockholders. The voting trust, 
or stockholders’ committee, was composed of Edwin Gould, William 
N. Coler, Jr., William H. Taylor, John C. Eisele, William McKenzie, 
David St. John, Addison Ely, Frederick B. Schenck and William 
Nelson Cromwell. Mr. Gould is President of the Bowling Green 
Trust Company; and Sullivan and Cromwell, who acted as counsel 
for the committee, act in a similar capacity for that institution. 


The Bergen County representatives on the committee acknowledge 
that the prestige of the New York names was a potent factor in 
saving the Company from a threatened receivership and the ac- 
complishment of its successful resurrection after a practical demise. 
The dissolution of the voting trust has revived the rumors current 
some time ago, of the absorption of the Gas and Electric Company, of 
Bergen County, by the Public Service Corporation. Tentative offers of 
leasing the properties of the former corporation by the latter have been 
reported from time to time, but no definite terms bave been agreed 
upon. The voting trust was empowered to lease the various properties 
on favorable terms or sell the stock of the Company outright at a price 
not lower than 80 per cent of its par value of $100. Neither of these 
things has been done, a member of the voting trust declared to-day, and 
any further offers by the Public Service people will have to be presented 
to a committee appointed by the stockholders themselves. The Gas and 


Electric Company, of Bergen County, has had an eventful career. I 


422.6 F., without decomposition. It isnot decomposed at a red heat; 
and not until the high temperature of its flame is reached is decom- 
position effected, and that only with the assistance of the oxygen of the 
air. The formation of naphthaline in the process of carbonization is 
pretty well understood. It is generally conceded that the introduction 
of high temperatures frequently, though not necessarily always, heralds 
the trouble of naphthaline deposits. This isdue to so much naphtha- 
line being produced in the crude gas that a portion of it often escapes 
being carried down in the liquid products of condensation, and this 
ultimately forms a solid, sometimes in the puritier connections, 
occasionally at the gasholder inlet or outlet pipes, but more frequently 
in the mains and services of the district. The same thing applies to the 
carbonization of gas oil in the manufacture of carburetted water gas. 
Troubles with naphthaline are much more likely to exist when the oil 
is split up at a high temperature as against a low one. The vapor ten- 
sion of naphthaline, as you will be aware, is very high; and to this, 
together with the property of changing from the vaporous to the solid 
state without passing through the liquid condition, has been fittingly 
attributed the origin of naphthaline troubles. 

Those seniors who have been troubled with naphthaline know too 
well the remedies they must apply to remove deposits. These, how- 
ever, may not be too familiar to you; and the following extracts from 
communications which I received from other engineers may be of in- 
terest: ‘‘ The principal points of stoppages are in our scrubbers and in 
the inlet and outlet of the gasholder on the works. An increase of pres- 
sure at the affected point indicates coming trouble. When the stoppage is 
in the scrubbers, there is nothing for it but shutting off the affected scrub- 
ber and taking out and scraping every board. Our first scrubber has been 
cleaned out twice in 4 years, and the second once; and each cleaning 
thas yielded quite a cartload of naphthaline. When a stoppage occurs 








was organized about 6 years ago by merging the following concerns: in the inlet or the outlet of the gasholder, we adopt a system called 
The Hackensack Gas and Electric Company, the Ridgewood Gas and ‘plunging,’ which is as follows: The flange is taken off the inlet or out- 
Electric Company, the Rutherford and Suburban Gas Company, and let pipe, and the latter is then filled with water. To a long pole sacks 
the Rutherford, Boiling Springs and Carlstadt Electric Company. The are fastened at one end, so that it will just fit the pipe, and to the other 
promoter of the merger was Thomas N. McCarter, now president of the end of the pole half-a-dozen ropes are fastened. The end with the 
Puvlic Service Corporation, and it was the first big consolidation plan of sacks is inserted in the pipe, and a man takes hold of each of the six 


ropes at the other end, which, of course, is in the air. They pull, and 


which he was an active agent.” 
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the pole is forced down the pipe, pushing the water forward into the 
holder—the naphthaline being carried with it. This repeated two or 
three times clears the pipe.” 

The influence of atmospheric changes, so ably dealt with by Mr. 
William Young, in his paper presented to the Gas Institute in 1900, is 
technically illustrated by particulurs which I get from the same engi- 
neer. The service to a fishmonger’s shop passed through his cold 
storage cellar, with the result that every few days the service beyond 
was completely blocked with naphthaline. Ultimately a larger service 
was put in and the trouble apparently ended. 

It is pretty well known that before naphthaline troubles are exper- 
ienced, the gas must come in contact with cold surfaces, scrubbers, 
exposed washers, open purifiers, and the like. In a neighboring district 
to ours, the only place where naphthaline trouble is experienced is at a 
point about a mile beyond a length of main that crosses a stream. The 
sudden cooling at this point brings down the naphthaline, and this is 
carried in the stream of gas to the point where obstruction is most easily 
set up. 

At another works the most acute point of the trouble was the inlet of 
the largest gosholder. The remedy applied here was to fill up the siphon 
with very hot water. Then two lengths of }-inch piping were screwed 
together, with a T-piece at one end, and each branch connected with a 


barrel nipple and elbow, thus: 
— 4 Elbow. 


Nipple. 


$-inch tubing. 
#-inch ing Tee. 





Nipple. 
Elbow. 





Round this sacks were wrapped to fit tightly the 9-inch pipe, and the 
result was pretty much the same as in the first instance referred to, viz., 
that the naphthaline which was not forced into the holder was subse- 
quently pumped from the siphon. One engineerin the South attempted 
to clear naphthaline from his gasholder connections with the aid of 
steam. The only obvious result was that he knew more abont naphtha- 
line after than he did before he attempted this remedy. The naphtha- 
line was converted into a solid mass instead of flocculent crystals, and 
was ultimately removed with iron bars. The use of crude naphtha is 
largely resorted to for clearing services or mains where the force pump 
is impotent. 

Of course. the methods of clearing naphthaline referred to are, fig- 
uratively speaking, as old as the hills in districts where troubles of this 
nature are pretty frequent. But the West Riding is not one of them, 
and it occurred to me that they would not be devoid of interest to 
juniors who may some day be faced for the first time with a stoppage 
through deposition. Moreover, information as to this class of remedial 
measures does not receive that frequent publication that is accorded to 
what may perhaps be described as remedies of the preventive class. 

You have probably assimilated such knowledge as is at present 
availab‘e as to what goes on when coalis distilled. Much of that which 
takes place in the retort rests upon the basis, often slender, of hypothesis. 
We are pretty sure, however, that synthesis and decomposition proceed 
side by side; and it has been proved that the carbonizing heat is an im- 
portant factor in the quantity of benzol and naphthaline produced. 
Generally speaking, with low heats the yield of benzol is high and that 
of naphthaline low; high heats have the reverse effect. While these 
increase the quantity of naphthaline diffused in the gas, troubles from 
naphthaline by no means follow as a natural sequence. If it were so, 
external curative agencies would be required at all works where high 
heats are the rule. Some works are, however, entirely free from 
trouble, even though working with high carbonizing temperatures. 
The time will probably come when discussion will not be most acute as 
to which particular solvent is best with which to wash the gas when in- 
troduced externally, but which process of manufacture (bearing in mind 
economical production) will insure freedom from naphthaline troubles, 
and render superflous solvents introduced externally. This is no new 
idea. Many engineers still hold that the secret of lasting success lies in 
the method of condensation. My sympathies are with this view, as it 
seems to accord with my own experience. 

It is no doubt paradoxical to speak of experience when, as a matter of 
fact, during 16 years spent in the gas industry, I have never had exper- 
ience of naphthaline in its ‘‘ Mafficking” moods. These years have 
been about equally divided between two works, and during the whole of 
the time not a crystal too many has been formed, either on the works 
or in the mains and sorvices. Such an experience places one, with re- 





spect to naphthaline, in a similar position to that occupied by a certain 
eminent journalist with respect to the theater which he recently visited 
for the first time at the age of 54. If my experience of naphthaline 
rampant is similarly deferred, I shall have due cause for self congratula- 
tion. The journalist is now giving his impressions of the theater, and 
it is held that he will be able to criticize and describe impartially what 
he sees, since his mind is unbiased by previous association. This argu- 
ment applies with equal force to our subject matter. There can belittle 
doubt that association with sectionized research for naphthaline rem- 
edies, particularly if it meets with some measure of success in its early 
stages, impairs the perspective with which other forms of research are 
viewed. One need not go into ancient history for illustrations of this. 

While dealing more particularly with naphthaline as affected by ob 
servations and results at Longwood, experiments and tests which [ in- 
tended to bring before you are in an incomplete stage, and therefore not 
ready for publication to-day. The scope of my remarks, consequently, 
is much more limited than I had originally intended. Six years ago re- 
generative furnaces were introduced, the furnaces previously eniployed 
being of the generator type. Higher heats were obtained, and we have 
tried to realize the ideal set up by Mr. Charles Hunt, that ‘‘ the best heat 
for ordinary working is the lowest that will thoroughly carbonize in the 
allotted time, the stopped pipes with high heats causing loss beyond the 
gain by the high temperatures.” Incidentally it may be remarked that 
we have no stopped pipes. The deposit which forms at the bottom of 
the ascension pipes is cleared at each charging by the stoker’s auger, 
and this is the only deposit that needs attention. Directly after the re- 
generative furnaces were introduced, the distiller of our tar pointed out 
that there was a marked variation in its composition. The quantity of 
light oils was considerably less, while that of naphthaline was nearly 
doubled. In short, the naphthaline was present in the tar in greatea 
proportion than in any other of about 20 tars distilied. This set the 
writer thinking. If the tar from the Longwood works contained more 
naphthaline than any other, then obviously we dissolved out more from 
the gas, and as we were never troubled with naphthaline deposits, it 
indicated at least the desirability of research. Tests properly carried 
out on works entirely free from naphthaline troubles ought to throw 
quite as much light on the solution of this problem as others conducted 
at works where troubles are experienced. 

Incidentally a reference to the carbonizing results may appropriately 
be made here. The coal employed consists of gas nuts, unscreened coal 
and gas slack, in the proportions 3, 5 and 2. Working over 12 months 
with these proportions gave an average yield of 10,053 cubic feet. The 
retorts are 9 feet long and 21 inches by 15 inches in diameter, and they 
are hand charged. It will at once be seen, therefore, that fairly high 
heats are the rule. With screened coal weshould expect to get a yield 
of upwards of 11,000 cubic feet, against the yield with the class of coal 
now used. A recent analysis of tar from the Longwood works, based 
on the distillation of 12 tons (working scale), was as follows: 


Products per Ton of Coal Carbonized. 
Cwt. Qrs. Lbs. 





8 gallons of 5° Twaddel ammoniacal liquor (2 pr.ct.).. 0 3 0 
5 “ ee eee 0 1 14 
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The 8 gallons of light oil yielded: 4 gallon of 90’s benzol, 2 gallons of 
50’s benzol, 1 gallon of carbolic acid and 44 gallons of creosote. The 
844 gallons of creosote, on further distillation, gave 5 cwt. 2 qrs. of 
naphthaline pressed. Longwood tar yields far more naphthaline in 
winter than summer, the quantity per ton in the hot summer months 
averaging 3 cwt., against 55 cwt. in winter. It is apparent, therefore, 
that to some extent, at any rate, naphthaline remains permanently in 
the gas in the summer, though small portions may be arrested by the 
purifiers. . 

This all goes to show how important is the influence of condensation, 
and herein appears to lie the only lasting solution of the problem. The 
condensers at Longwood are atmospheric and of the annular type. 
They are 4 in number and each is 29 fget high, the inner tube being 2 
feet 9 inches and the outer tube 4 feet in diameter. The maximum day’s 
make is 480,000, and the minimum day’s 144,000 cubic feet, or 20,000 
and 6,000 cubic feet per hour respectively. The gas passes through the 
condensers in 7.68 minutes in summer and 2.30 minutes in winter. 
There is a condensing surface of 2,460 square feet, but preceding the 
condensers is a foul main 212 feet long and 12 inchesin diameter. The 
total condensing area—that is, condensers and foul main combined—is 
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3,126 square feet, which is equal to 156 square feet per 1,000 cubic 
feet on the hourly winter's make, and 521 square feet on the 
hourly make in the summer. There are no less than 7 right angle 
bends in the foul main before it reaches the condensers. @In winter the 
gas passes through it at the rate of 7 feet per second, and in summer at 
a speed of 2 feet 2 inches per second. It is obvious, with these speeds, 
that the bends will act as baffles, and at each turn of the pipe an eddying 
motion will be set up that will throw many of the tarry globules to- 
gether and bring them down—performing in a lesser degree the work of 
a tar extractor. At 69 feet from the inlet to the condensers the foul 
main is deflected upwards from the horizontal to the vertical, and at 
this point a tar take-off is fixed. 

The consideration of the problem of why we are not troubled with 
naphthaline deposits does not appear to be made any simpler by a 
perusal of the figures showing the growth in the quantity of gas made 
during the last few years with identically the same condensing, scrub- 
bing and purifying plant. Here are the returns of the make of gas per 


annum and the maximum quantity made in one day for the years 1895 
to 1903 inclusive: 


Gas Made. Maximum Day's Make. 
Year. Cubic Feet. Cubic Feet. 
Ben ee apes 44,944,100 253,000 
Pc GewsanowusaenwsX 47,043,800 251,300 
OPE eA ae 50,089,600 264,800 
Me eee ed 56,290,100 268,200 
BAG crusiceer ss -h0 63,576,800 394,000 
sre cy 66,238,200 339,900 
SA cae ee 80,091,900 466,500 
MA kaa eeeks se oe 89,060,600 462,900 
Ee 94,502, 200 479,800 


It will thus be seen that the relation between the lowest and the high- 
est maximum day’s make in this table is as 100 to 191, or practically a 
doubling of the duty imposed on the same plant. 

About 3 years ago we changed from a type of anti-dip, which was far 
from satisfactory, to a_liquor seal with a separate regulating box to 
each bed. At the same time we made an alteration in the tar take-off 
arrangements. Hitherto all the tar had travelled with the gas in the 
foul main for a distance of 143 feet, at which point, as already stated, 
a tar take-off is fixed. The alteration we made was to remove direct 
from the hydraulic main the tar produced by one-half the beds, leaving 
that made by the other half to travel with the gas as before. This is 
mentioned because under both arrangements we have had complete 
immunity from naphthaline troubles, This applies also to benzol en- 
richment, which, after being at work for something like 5 years, was 
discarded about 2 years ago. 

One of the most important points arrived at by two American inves- 
tigators—Messrs. White and Ball—is that the purifier may exert a very 
important influence as a balance wheel in controlling irregularities of 
naphthaline passing forward from the scrubbing plant. They proved 
that the purifiers will store up a very considerable quantity of naphtha- 
line, ard subsequently slowly give it back to a gas low in this con- 
stituent; receiving more in turn from a ncher gas. They made numer- 
ous tests to support this, and coincidently it may be mentioned with 
purifiers the same size as those now in use at Longwood. 

So far as these remarks and particulars apply to Longwood, they are 
given not so much for the actual information they contain as for the 
ideas they suggest. For us, at all events, it has mapped out a course 
which will be pursued somewhat on the following lines: (1) To test in 
varying seasons the finished gas for grains of naphthaline and for the 
vapors of absorbent liquids. (2) To test the gas after passing the scrub- 
bing plant—viz., at the inlet of the purifiers—for grains of naphthaline. 
(3) To test it also at the inlet of the scrubbing plant. (4) To observe 
by tests the proportions of solvents—that is, oils distilling over at from 
about 130° C. to 215° C.—and naphthaline in the tar as it runs off from 
various points between the hydraulic main and the outlet of the con- 
densers. (5) To test the crude gas at similar points for (a) vapors of 
solvent liquids and (6) naphthaline. Other tests may follow; but this 
is a fair list to be going on with. I had hoped to reach this stage be- 
fore appearing before you; but it has been impossible to get through 
with them. 

In carrying out the tests, we shall be faced with the difficulty that a 
reliable method has not yet been evolved for testing for naphthaline 
crude gas laden with tar fog. The apparatus devised by Messrs. Col- 
man and Smith produces satisfactory results with crude gas after the 
tarry particles have been removed; but it will not be satisfactory for 
testing gas previous to condensation. The minute globules of tar held 
in suspension will contain a proportion of naphthaline which has 








passed from the gaseous condition; and whether a method can be 
evolved for separating these without disturbing the normal composition 
of the gas at the point of test, remains to be seen. The American in- 
vestigators previously referred to devised a method of arriving at the 
amount of mechanically suspended tar, the quantity of naphthaline in 
it, and the proportion present as vapor in the gas. Their methods are 
fully described in the Journal of Gas Lighting for Oct. 25 and Nov. 1 
last (pp. 252, 323); but, speaking without having put them to practical 
application, they seem to admit very largely the liability of personal 
error. This would preclude any but chemists of long practical train- 
ing and skill from arriving at even approximately reliable results. If 
an apparatus can be devised which will admit of the separation of the 
tarry globules from the gas without causing the latter to pass through 
the separated tar, fairly correct resulis may be arrived at. How 
separation is to be effected, however, without altering the composition 
of the gas (minus the tar fog), and without causing the gas to pass 
through the tar which is being separated, is something which I fear 
will not be attained. Owing tothe variation in the charges, the con- 
dition of the coal used, etc., a large number of tests will be required 
before reasonable deductions can be made therefrom. 

Since writing the foregoing, I have been able te peruse the report 
which the Naphthaline Sub-Committee have just presented to the 
Southern District Association. I am glad to find that the work of that 
Committee is proceeding very much on the lines which my own re- 
flections lead me to conclude are the correct ones. The Committee say 
in their report that they believe it is possible, by submitting the gas to 
treatment in a condenser designed to embody certain principles in- 
dicated by the investigation so far as it has gone, to eliminate naphtha- 
line to such an extent as to prevent further trouble from it. When it 
is considered that so many works, like our own, are not troubled with 
naphthaline year in year out, even though, as a vapor, it issues from 
the retort in Jarge quantities, this certainly appears to be the most 
rational method of facing the problem, since, to quote from the 
Southern District Association report, it would be ‘‘ automatic and in- 
expensive.” 

Discussion, 

Mr. P. Parrish (Dewsbury) spoke of his practical experiences in the 
South of England, where one portion of a works main was completely 
filled with naphthaline. He fitted into the foul main a rectangular 
box with baffle-plates in it, in order that the increased friction might 
induce deposition of naphthaline; extended the condensing area, which 
was greatly deficient: and rearranged the horizontal pipe condensers 
so that their tar should flow in the contrary direction to the gas. So 
far these modifications had been highly successful. He should be 
glad to know Mr. Brearley’s experience of the standard test—whether 
he found the amount of naphthaline indicated by weighing the pre- 
cipitated naphthaline picrate and that obtained by titrating the picric 
acid to agree with each other. Personally he did not find them satis- 
factorily near together. He wished to be informed as to what statistics 
existed regarding the vapor pressure of naphthaline; his experiments 
led him to think that gases could be super-saturated with it, as he often 
found it present in greater excess than theoretically it should be in the 
gases at the given temperatures. 

Mr. J. F. Smith (Halifax), in answering the last speaker, said that a 
state something akin to super-saturation undoubtedly existed; but while 
the maximum amount of naphthaline that could be held as a vapor in 
any gas was definite for any given temperature, some could also be re- 
tained mechanically. Sudden cooling would produce condensation; 
but the deposition of the separated particles would start slowly. As 
regarded the inquiry about the agreement of the amount of naphthaline 
picrate weighed with the result of titrating the picric acid, he could em- 
phatically say that they would agree if certain details were observed, 
and the published instructions carried out to the letter. In the work 
upon the development of this test in which he had been engaged in con- 
junction with Dr. Colman, the reliability of the method has been 
repeatedly proved. The all important precautions were: Frequent 
shaking during the first hour of cooling, so as to bring down all naph- 
thaline from the sides of the vacuum bottle, and the avoidance of any 
ex¢ess of liquid in washing out the bottles. Heshould be glad to know 


how far apart Mr. Parrish’s estimations were in the two methods men- 
tioned. 


Mr. Parrish said 1.5 per cent. 

Mr. Smith congratulated Mr. Parrish on his success, and assured him 
that such a result was more exact than would vsually be found, inas- 
much as the authors of the test only claimed accuracy to within 1 in 30 
—i.e., 34 per cent. He thought Mr. Brearley was taking too limited or 
else too rosy a view when he spoke of the West Riding’s freedom from 
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naphthaline trouble. He knew of it least two reports on the subject 
dated in the early sixties. The reference to it in the classic writings of 
the Rev. W. R. Bowditch, Vicar of St. Andrew’s, Wakefield, suggested 
it was an old enemy in that town. When he first entered gas works 
eighteen years ago, in Sheffield, they were troubled with it, and the en- 
gineer of one works near Mr. Brearley’s frankly owned to being plagued 
with it, and deemed himself almost the only honest engineer for being 
so candid. Mr. Brearley’s introduction might lead his listeners to an 
erroneously limited conception of the origin of naphthaline, for it could 
be produced in the decomposition of benzine by heat— 
2C,H, = C + CH, + C,,H, 
Benzene. Methane. Naphthaline 
This view was supported by the known production of scurf, and of me- 
thane at high carbonization heats, when naphthaline also was formed. 
Bertholet and Hanchiitz had also produced it from toluene and from 
acteylene— 
4C,H, = 3C,H, + C,,H, + 3H, 
Toluene. 
5C,H, = C,,H, + H, 
Acetylene. 
Probably much was also produced from the benzene homologues; the 
following equation being similar to that which Kraemer found on in- 
vestigating the Dinsmore process— 
4C,H, + 2C,H, + 2C,H,, + 2C,H,, 


Xylene. Coal Tar. 
Cumene. 


= 2(C,H,), + 3C,,H, + C,,H,, + 2CH, + 2C,H, + 9H, + C, 
Naphthaline Anthra- 
hydride. cine. 


Naphthaline also reacted with acetylene, yielding anthracine, for the 
gas works production of which this supplied one theory— 


C,H, + 2C,H, = C,,H,, 


He agreed with Mr. Brearley’s remarks on the economical temperature 
of carbonization; but some of them were unable to observe it to any 
considerable degree, because of the class of coal used, out of which 
they must get the gas. The economical temperature was not always 
that of the maximum make, but of the maximum candle power per ton. 
This latter would often involve a richer gas than they were instructed 
to supply; so the heat of the retorts was raised, and more gas’ was made 
of a lower grade. In this case they were not getting the best out of the 
coal, nor were they aiming at it. There was a difference in the coals 
in regard to economical temperature. In the remarks made by Mr. 
Charles Hunt which had been quoted, he estimated that this tempera- 
ture, would generally be about 1,650° F., as measured by a Siemens 
water pyrometer, but stated that he did not mean that the coal should 
necessarily be distilled at that temperature. Another factor entering 
into the case was the different sizes of coal. Professor Mills, of 
Glasgow, had shown that, with coal in pieces 3.75 millimetres wide, he 
got 9,437 cubic feet of gas per ton; but that with the same coal 
carbonized under identical conditions, but with pieces 0.375 mm. wide 
he only got 0,280 cubic feet per ton, and even this quantity came off but 
slowly. As one must charge and draw at definite intervals, something 
had to be sacrificed of theoretical considerations, With a fairly large 
coal, one could perhaps maintain the economical temperature; but at 
that same temperature the time would be too short for slack, so a kigh- 
er one then became neccessary. When a charge of such small coal 
was drawn, a core of black coal was generally found in the center, 
somewhat nearer the bottom than the top of the layer. Carbonization 
thus proceeded from the outside towards the center; and more by rad- 
iant heat from the top and sides than by transmitted heat from the floor 
of the retort. The gas from the central parts thus had to pass through 
incandescent fuel, and its benzol became decomposed. Thus one 
found more naphthaline resulting from carbonization of small than of 
large coal. {Mr. Smith then dealt with the estimation of naphthaline 
in hot gas, and sketched on tne blackboard an adoption of the usual test 
apparatus, which he said should be able to yield the desired result.} He 
questioned the need of knowing how much naphthaline existed in the 
gas and tar separately, and would be evident, he thought, from the con- 
sideration of the physical chemistry involved. Condensation was not 
simply cooling the gas toa given temperature, but should be a scien- 
tifically conducted process for also retaining as many of the illuminants 
as possible, and selectively removing some other hydrocarbons, People 
were inclined to regard it too simply. It should be looked at from two 
aspects—first as a process of fractional condensation, and secondly, as 
saturating a gas with a hydrocarbon vapor (i.e., naphthaline). Many 
of the vapor tensions concerned had not been fully determined ; but one 
could still discuss them by general formulz. Vapor pressure multiplied 














by density equalled the weight of a vaporized substance in a gas. Now 
with two non-miscible substances, which would not dissolve one an- 
other of vapor pressure p and p' and densities d and d', these existed 
together in a gas in tne proportion of pd: p'd'. Regnault investigated 
this with naphthaline and water (among other substances). Incident- 
ally, he might say, the question of the condensation of water vapor had 
something at least to do with naphthaline deposits, in spite of recent 
statements to the contrary. In the case of coal gas and naphthaline, 
however, they were dealing with vaporized substances which did mix 
and dissolve each other; and the vapor tension of a vapor was lowered 
by the introduction of a solvent. For example, pitch could take out 
benzol, as would also naphthaline, and reduce its vapor tension; and in 
coke ovens, heavy oil was used to extract benzol from the gas produced. 
A striking instance of the action of solvents in reducing vapor tension 
was the case of formic acid and water, where the total vapor tension 
was less than that of either of the substances separately. In the case of 
miscible liquids, the rule previously quoted needed ihe insertion of a 
new factor—a constant (K), to be determined by experiment, for each 
new combination of substances which should represent this new con- 
dition in the case, so that one could state the rule that the vapors pres- 
ent were as KP: KP’. Now, in the gas retort all the volatile substances 
were in the form of vapor (say at temperature t) and eventually were 
cooled to temperature ¢'; so introducing still another factor—the mole- 
cular percentage. 
Vapors present att = K in per cent. P: K in per cent, P' 
_ . v=K - Fr: =. 7 Pp 


Subtracting ¢ — ft! = K in per cent. P: K in per cent. P' 





This was the part thrown down as tar. Too often our methods of con- 
densation succeeded in removing illuminants and also valuable sol- 
vents. Bowditch long ago saw that the lighter hydrocarbons would go 
forward with the gas, if the heavy tar was quickly removed from con- 
tact with the gas. This reduced the constant K to a negligible quan- 
tity as regards the solvent action of the heavy hydrocarbons, and en- 
abled the light oils—the naphthaline solvents—to go forward. This 
was the aim of Dr. Colman’s cyclone arrangements and of Mr. Everett’s 
(of Ilkley) screens for tar fog. Finally, coming to the second phase of 
condensation (as previously mentioned), it might often be found that 
the gas at the condenser outlet had very little naphthaline—say, 4 grains 
per 100 cubic feet—and yet considerable trouble might exist from stop- 
pages, because this clean gas proceeded along mains with heavy de- 
posits in them, from which naphthaline would be taken up by the gas 
—i.e., it would exert its vapor pressure pure and simple. 

Mr. W.N. Booth (Halifax) thought that Mr. Brearley must not too 
readily accept the tar distiller’s statement that his tar contained 54 ewt. 
of naphthaline per ton in the summer, as against 3 cwt. in the winter, 
or, at least, he must not conclude that the 24 cwt. difference remained 
permanently in the gas in summer. The following figures seemed to 
reduce that supposition to an absurdity. At 68° F. gas was saturated 
with 27 grains per 100 cubic feet; and at 35° F, it was saturated with 5 
grains per 100 cubic feet. Now, 20 tons of coal gave, roughly, 1 ton 
of tar— 

i.e., 200,000 cubic feet of gas were produced to every ton of tar. 

24 cwts. = 1.960,000 grains. 
i.e., 1,960,000 grains naphthaline carried by 200,000 cubic feet, or 980 
grains per 100 cubic feet, 
which was 36 times as much as would saturate it at 68° F. 

Mr. J. Bottomley (Milnrow) thanked Mr. Brearley for his descrip- 
tions of practical methods. It was valuable to know how naphthaline 
was produced, but valuable likewise to know how to remove it. Per- 
sonally, he had no naphthaline trouble, though his tar was rich in it. 
He had seen many instances which clearly indicated the powerful in- 
fluence of sudden changes of temperature. At one seaside town, where 
strong cool winds often prevailed along with strong direct sunshine, he 
had frequently found one side of a street with nearly every service pipe 
blocked, while no such trouble occurred on the other and sunny side. 

Mr. J. H. Hill (York) owned to being troubled all the year round at 
both the York works, especially in winter. The tar from one works 
was exceptionally rich in naphthaline, more so than the other, where, 
however, they eventually found their condensers nearly blocked up. 
They had tried the Sheffield plan of condensing only to a fairly high 
temperature, but with similar appaf€nt lack of success. 

The President, in speaking briefly to close the discussion, said that, 
after the carrying out of the comprehensive scheme of tests outlined in 
Mr. Brearley’s remarks, he knew he should be able to rely on even a 
still more enthusiastic and convinced support from that gentleman of 
the scheme outlined in his Presidential Address. Such tests were just 
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the kind of work that few of the younger men had the opportunity of 
learning to perform, but which were absolutely necessary in any really 
scientific attempt to deal with the problems arising from naphthaline. 
The more discussions he heard and read on the present question, the 
more firmly was he convinced that very much of the past and present 
muddle arose from incomplete observation and non-comparable condi- 
tions. This vitiated many of the statistics offered, and readily ex- 
plained why a process successful in one place seemed a failure at 
others. One heard of success attending (say) a temperature higher than 
usual at the condenser outlet; and it was promptly used at other works 
—probably oblivious of bow far other unmentioned conditions were 
vital and perhaps predominant factors in the situation. This led to 
another consideration. They urgently needed not only the severe ap- 
plication of the principles of pure chemistay and physics to their gas 
problems, but also of logic, which really was systematized common 
sense. One of the commonest pitfalls was the confusing of the post hoc! 
with the propter hoc. Because A followed B, it was not necessarily 
due to and consequent on B. This was a platitude, and should need no 
laboring; but it cropped up abundantly, and he had come across seve- 
ral naphthaline devices—not to mention those in other departments of 
gas practice—which were quack remedies of the post hoc type, whose 
full bearing and explanation had not been thought out. No noteworthy 
progress ever followed such practice, and but seldom would temporary 
and individual relief follow from it. 

Mr. Brearley, in replying, expressed his pleasure at the vigorous and 
pointed discussion that his remarks had Jed up to, and said he felt that 
the sense of obligation was mutual. He had hoped to provoke a dis- 
cussion that would enable him to go home knowing more of naphtha- 
line than when he came; and he was satisfied with his success in this 
direction. He only accepted honorary membership of the Association 
on the understanding that he was to do something for the members. 
Replying ‘o an inquiry put by Mr. Whitaker (of Wakefield), he said 
that the temperature at his condenser outlet was about 50° F. in winter 
and 70° F. in summer, and ranged between thetwo. He had not found 
any pressing necessity to regulate it in any other way or to any further 
extent. In the main, he must adhere to his reference to West Riding 
freedom from naphthaline, and ventured to say that an inquiry among 
the members present would largely support his contention. Anyhow, 
the contrast wi.h what existed in the South of England was very strik- 
ing. He highly appreciated Mr. Everett’s tar separator, and thought 
the results obtained very striking, and its promise bright. Even if 
naphthaline began to appear in larger quantities in the tar, etc., on the 
introduction of higher heats, without causing immediate trouble in the 
district, he thought Mr. Smith over-estimated the length of time that 
might elapse between cause and effect. He did not believe his succes- 
sor would in that way have to suffer from his predecessor. He thought 
the statemeut as to the ‘‘sins of the seniors being visited upon the 
juniors to the third and the fourth generation,” was much overdrawn. 
As regarded the apparent absurdity of the naphthaline proportions in 
his summer and winter tar, he should now think the explanation to be 
that the distiller had failed to account for all the naphthaline in the 
thinner creosote oil of summer time. He would remind them that the 
juniors had more time for practical laboratory investigation than the 
seniors, who would gladly encourage them in any research work which 
did not unduly interfere with their routine duties. In Yorkshire, out 
of £5 works, 74 made less than 100,000,000 cubic feet per year; there- 
fore, few could keep a trained chemist, even if the supply of such 
gentlemen would be sufficient to meet a greater demand. He expected 
that before 25 years had elapsed, practically every works of a greater 
annual make than 50,000,000 cubic feet would have its own chemist. 


In proposing a vote of thanks to Mr. Brearley, which was afterwards 
carried enthusiastically, Mr. E. Sutcliffe (Birkshall, Bradford) spoke of 
Bradford’s immunity from naphthaline trouble except for one year 
(1893), when, owing to the great coal strike, their ordinary Yorkshire 
coals had to be replaced by Durham coals. The seconder, Mr. E. Benn 
(Heckmondwike), spoke of the rare occurrence of trouble in his dis- 
trict. When it did occur, it was at old cottages, in the service pipe, 
which had to be carried some feet up the outside walls. 








WE believe we can authoritatively state that, in so far as the gas 
interests are concerned, there is no truth in the rumor that the interests 
and properties of the Cleveland Gas Light and Coke Company, the 
Peoples Gas Light and Coke Company, the Cleveland Electric Illumi- 
nating Company and the Cleveland Electric Railway Company, all of 


Notes on Power Production. 
iadeaiasiaiaareamints 
By WILLIAM McCLELLAN, Ph.D. 

Some time ago a very prominent engineer said that he was not will- 
ing to install a large steam engine plant, or even one of steam turbines, 
at the present time, because it was very likely that before he could get 
it started he would be sorry that he had not put in gas engines, so 
quickly is the latter type developing. Yet, even in face of the fact that 
steam turbine contracts are being made nearly every day, and reputable 
companies are ready to install gas engines under guarantee, there are 
some engineers who refuse to consider any type except the steam engine. 
When one looks at the enormous investments now being made in 
steam engines at probably the largest steam power house in the world 
(the Interborough power house in New York), it is evident that there is 
some reason for this attitude, though if the decision in regard to this 
station were to be made to-day, it is possible that it might be different. 

Amid the more or less vigorous discussion that goes on at intervals, 
one finds it rather hard to keep a well balanced mind and reserve judg- 
ment until the evidence is allin. The chief difficulty, of course, is the 
difference in the amounts of information that we have in relation to 
the various sources of power and their applications. Of the steam 
engine we know much, of the steam turbine much less, and of gas and 
oil engines real knowledge (for most of us) is very meager indeed, ex- 
cept of the smaller sizes. In the second place our knowledge of steam 
is largely first hand, which is not true usually for gas and oil. It may 
be well therefore to sum up in an unbiased way what may be said for 
the various types in the light of our present knowledge. It should be 
understood that the writer has in mind plants of not less than 1,000- 
horse power, since the question is a very different one to the small and 
the large user. 

We may classify prime movers as follows: 


Steam: (1) Engine. (2) Turbine. 

Gas: (83) Engine. (4) Turbine. 

Oil: (5) Engine, explosion type. (6) Engine, Diesel type. 
Water: (7) Turbine. 


Of these we shall discuss only the first three, since the gas turbine 
and the oil engine lack development, particularly in the large sizes, and 
the water turbine depends too much upon local conditions and circum- 
stances. The gas turbine is theoretically the ideal prime mover, and 
when (if possible at all) it is put in practical shape, it will take first 
place. The Diesel engine as far as it has been developed, that is to 225- 
horse power, makes a remarkably fine showing. How it will succeed 
in holding its own is still a matter of time. 

It seems proper to consider a prime mover from three standpoints: 
Reliability, Regulation and Cost, and we shall do so in this paper, and 
in this order of importance, also, for we must assume that an engineer 
is willing to pay for reliability and for as much regulation as is neces- 
sary. 

Reliability.—The reliability of any machine depends equally on two 
things, proper design and proper operation. So far as design is con- 
cerned it is probable that all our types are equally reliable. A faulty 
design shows itself either in parts failing to function as expected or in 
breaking. Accidental breaking, except frequent breaking of the same 
part, will always be possible even in the old reliable steam engine. 
For example, the writer has seen two Corliss valve cranks break on 
different engines during the last year and temporarily throw the 
engines out of service, yet no person would call the Corliss engine un- 
reliable because such accidents happen at times. 

The steam turbine, owing to its small number of parts, small friction 
surface, and absence of reciprocating motion, is extremely reliable. 
Were it not for the close proximity of high temperatures and compara- 
tively high speed bearings, the reliability would be even greater. This 
prox'mity means that the bearing is normally very near to a danger 
point, especially in the smaller and more compact sizes. In one make 
of turbine where some of the parts have very great speed, the high speed 
bearing can never be touched by the hand while running, and the 
slightest failure in the cleanliness, quality, or quantity of the oil means 
a burn out. Engineers have finally agreed that the famous step bear- 
ing of the Curtis turbine, which aroused so much controversy and 
misgiving, is quite good design, and recent developments seem to indi- 
cate that in the near future oil lubrication will be a thing of the past in 
connection with this type. 

The gas ehgine presents many new difficulties in design, which were not 
overcome in early engines. Gas engine cylinders not long ago often 
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cracked on account of the excessive temperatures and pressures, but we 
almost never hear of this now. The igniter will always be a source of 
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trouble, and for this reason we shall never cease looking for a practical 
gas turbine, or slow burning type of engine, until we find it. This will 
come, just as the steam turbine has come. Yet duplicate igniters and 
proper inspection have done away with the difficulty of ignition entire- 
ly. These are the chief troubles that have been observed and it does 
not seem to be too much to say that with them out of the way the en- 
gine is reliable, that is, with proper attention it will not fail suddenly 
and cause a shut down. 

But here is the sine qua non—proper operation. There is a smal] 
army of men who understand all the details of steam operations and are 
able to detect the first warnings of trouble before it becomes serious. 
Less than a month ago a prominent operating engineer complained of 
some noisy steam turbine pumps because the noise preven‘ed his engi- 
neers from hearing the engines talk; ‘‘ an engineer prevents trouble by 
using his ears,” he said, and he was right. Moreover through years of 
experience these men have learned a thousand tricks and makeshifts 
that help them out of tight places. Many of these will serve equally 
well with the gas engine, but more will have to be Jearned. The run- 
ning engineer, usually of scanty education, having learned almost 
everything by experience, cannot be taught in a day that clean gas is 
just as important as dry steam, or even more so; that cvoling water is 
not a mere help as it isin an engine bearing but an absolute necessity 
in a gas engine; and that an igniter like everything else works till it 
breaks down, but breaks down sooner than some other parts. 

The writer considers a gas engine installation to be thoroughly relia 
ble, but he would be very careful in the selection of his men and would 
not leave the engines entirely in their hands until he had them well 
educated. Europe has passed far ahead of us in gas engine practice 
and we hear no talk of failure. The well known faculty of European 
engineers for careful operation is responsible for this, for no one will 
deny that we have several makes of gas engines in this country that are 
as good as or better than any made abroad. Many persons are claim- 
ing, on the other hand, that a cheaper attendance will be possible in gas 
engine practice. If they mean by this a smaller number of men they 
are undoubtedly right, owing to the smaller number of auxiliaries, but 
if they mean less intelligent men they are greatly mistaken. 

It is more nearly fair to consider the two plants rather than the 
engines alone. Our steam plant consists of a boiler with a large num- 
ber of joints under high pressure; a long line of suspended piping un- 
der like pressure, and subject to severe expansion strains; a group of 
pumps, traps, condensers, valves, in conjunction with a complicated 
exhaust, with which it takes a man a long time to get acquainted suf- 
ficiently to do the right thing at the right time. In the gas engine 
plant we have a producer and holder with little pressure; a low pres- 
sure pipe line; no auxiliaries except a starting outfit and a very simple 
exhaust; a plant with large possibilities for storage of power at low 
cost, and so simple indeed that in all discussions of gas engine intro- 
duc.ion not one attack has been made on any part of the plant except 
the engine. 

To summarize we should say that, given proper operation, any one 
of the three types of plant is reliable and could be recommended by 
an engineer for continuous service. 

Regulation.—Regulation applies to prime movers in two ways, that 
is, to speed of revolution, and to cyclical variation of speed during a 
single revolution. The latter may be called ‘‘ variation,” the former 
simply ‘‘ regulation.” Steam engine contracts now call for a regula- 
tion of 1.5 per cent. and a maximum variation of 1}° in phase. That 
sufficient regulation may be provided in steam engine plants for the 
paralleling of alternators, the crucial test of all regulation, is shown 
daily by a large number of plants. 

The steam turbine is capable of the closest kind of governing, and in 
a number of tests has shown its superiority. The turbine and gas 
engine are opposed in this respect. The former receives its energy in a 
continuo.s stream and can be governed at any instant, while the lat- 
ter, receiving its energy in impulses, becomes a more difficult problem. 

There are, generally speaking, 4 methods of governing gas eng‘nes, 
viz.—(1) ‘‘hit-or-miss,” (2) throttling, (3) impoverished charge, aud (4) 
variation of explosion point. The first of these, in which the charge of 
explosive mixture is entirely cut off at some periods of admission, is 
unsatisfactory for large engines; the fourth is uneconomical; the third 
is a modification of (1) and is even less desirable. It is probable that 
throttling will be the method adopted for all gas engines eventually. 
Throttling in a gas engine has none of the objectionable features that 
the same method has in steam engine work. 

In this country gas engines in large sizes have been built after three 
types, viz.: The 3-cylinder single-acting 4-cycle type, receiving energy 


tandem type, receiving energy at every stroke; and the 2-cylinder 
double-acting 4-cycle tandem type, receiving energy at every stroke. 
Double engines are frequently built of the two latter types. Experi- 
ence has shown conclusively that an engine which receives energy as 
frequently as every two-thirds of a revolution can be governed suf- 
ficiently well for any purpose. Stations might be mentioned that are 
running alternators in parallel with the above types without trouble. 
The writer has in mind a large gas engine installation of several years 
ago where they had considerable trouble with regulation but a change 
in the governor design removed all trouble. 

Since the work is being done every day satisfactorily by steam en- 
gines, steam turbines and gas engines, there would seem to be little 
room for argument on the score of regulation. 

Cost.—It is very hard to give any figures of cost that are closely ap- 
proximate for all cases that may come up. There are, in every proposi- 
tion, peculiar circumstances which cause cer‘ain items to increase or 
decrease in cost and so change the total estimate. Every plant that is 
to be designed, therefore, must-be discussed and settled as an independ- 
ent proposition. On the other hand, there are certain average values, 
especially if we limit our scope, which will serve as guides as to what 
we may expect, and may be taken as starting points for more detailed 
examination. 


TABLE I.—Power Plant Costs. First Cost, Dollar per Kilowatt. 





Steam Steam Gas 
Engine, Turbine. E og ne. 
Building and foundation................ $12.00 $6 00 $10.00 
Auxiliaries and piping.... .............. 8.00 6.00 included 
in engine 
Engine and generator................2... 32.00 30 00 74.00 
ee itn ph pias owe ak wick 52.00 42.0) 84.00 
Bvilor room or producer shed (including 
pumps, heaters, piping, economizer included 
NIE oie wecce caus 00s dos Dioramas 12.00 12.00 above 
Boiler and stoker (erected)............... 14,00 14.00 20.00 
be Ub dnaeneeenn: sate enadahean 26.00 26 00 20.00 
Grand total of first cost per kilowatt...... 78.00 68.00 104,00 
Operating Cost, Dollars per Kilowatt-Yecr. 
Fixed charges, 15 per cent. of cost....... $11.70 $10.20 $15 60 
PME ce devdanec Newt he wuseos seteades 6.20 5.75 4.40 
BE sededn cosbenensedewendenies cenkvaws 1.50 .60 1.80 
EEE en ey Rh eet Se re ee eee 14.60 14.60 7.30 


RN a ig sak 0 hao a once ale aarp es scare 34.00 31.15 29.10 

Notes.—Capacity of each plant, 4,500 kw. in three 1,500 kw. units. 

Interest, depreciation and taxes, 15 per cent. 

One year = 7,300 honrs (365 days of 20 hours). 
Load, electric railway of 50 per cent , load factor, 
Cost of coal, $2.25 per ton of 2,240 pounds. 
Two-engine horse power = 1-boiler horse power. 

In the accompanying Table I. the writer has arranged a t tb'e of com- 
parative costs, representing present prices for labor and material and 
quotations from manufacturing companies. The fizures apply to the 
following plants: (1) A steam engine plant, consisting of a compound 
Corliss engine running condensing, without superheat, and supplied 
with steam by horizontal water tube boilers with cast steel headers; 
(2) a steam turbine plant under the same conditions as the steam en- 
give plant; (3) a gas engine plant with horizontal gas engines and Tay - 
lor producers. Other data are given in the table, and the following is 
a discussion of the various items. 

Lot and Buildings.—A desirable spot for a power house always costs 
considerable money. It may on account of distribution requiremeuts 
have to be in the settled portion of town where land is high, thouzh an 
engineer will consider matters a long while before settling where be 
will haul every pound of coal in carts, and buy every pound of water. 
This illustrates a point in question. Iu Philadelphia, if using city 
water, a 6,000-kw. station on railway load would require about $3,000 
worth of boiler water. To run condensing, if in the center of town, an 
expensive cooling tower plant is necessary, as enough city water wou d 
cost about $50,000. All this would be entirely avoided if the location 
were near a body of water. On the other hand, desirable river sites are 
not low priced. No values can be given. 

When we come to consider relative amounts of space required for 
different types of plants, we have an interesting problem. In a paper 
by Mr. E. H. Sniffen (Am. St. Ry. Assn., 1902), several interesting 
curves are given (reproduced in Fig. 1 herewith), showing the floor 
space required for horizontal steam engines (Curve I.), vertical steam 
engines (Curve II.), and the Parson’s steam turbine (Curve III.). The 
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writer has added on the same diagram the curves for the Curtis steam 
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Fig. 1.—Diagram of Floor _ uired for Different Kinds of Prime Movers. for 
Various Capacities of Plant. 



































turbine (Curve IV.) and the average gas engine (Curve V.). Mr. Sgif- 
fen assumed for his conditions 7 feet of clear space all around for the 
following plants: Two 400-kw. units; three 750-kw. units; four 1,000- 
kw. units; three 2,500-kw. units; four 2,500-kw. units; four.5,000 kw. 
units; seven 5,000-kw. units; and ten 5,000-kw. units. This classifica- 
tion will answer our present purposes. The diagram shows the Curtis 
turbine to some advantage, for if volumetric engine room capacity 
were considered the two types of turbine would require about the same 
space, owing to the greater height of the Curtis type. The Curtis type 
has an advantage in this respect, however, since its height is not exces- 
sive and adds nothing to the cost of the building. 

But this diagram does not tell the whole story. The boiler capacity 
is the same for engines and turbines and if an engineer designs his en- 
gine room before his boiler room, and on an economical basis, he may 
be somewhat surprised. In the sketch diagrams, Figs. 2 to 4, is shown 
a plant of three 1,500-kw. vertical turbines, with the required boiler 
capacity, laid out in three different ways. Fig. 2 shows the ordinary 
back to back arrangement which evidently lacks economy. In Fig. 3, 
the boilers are thrown into two sections on the same level, while Fig. 4 
shows a double-decked arrangement. Fig. 5 shows that conditions are. 


with by some just at present may alter these conditions somewhat, but 
probably not much. 

In any case the turbine shows a great saving in engine room space, 
and room used for other purposes as suggested in Fig. 2, certainly can- 
not be charged to power. No value can be put down for cost of engine 
room that will suit all cases. 

The gas engine will require a little less space than the steam engine, 
but a more expensive foundation, so the costs are assumed almost the 
same in Table I. A comparison of the space required for boilers and 
for producers shows some interesting facts. The amount of space as- 
sumed for boilers is an average of that required by several makes of the 
water tube type, though the most efficient make of this type known to 
the writer requires only 1.28 square feet total floor space, and occupies 
only 26 cubic feet per boiler horse power, which is very compact 
indeed. 

In Table II. is given a summary of floor space required by producer 
plants of various capacities. This table was arranged for the writer by 
R, D. Wood & Co., of Philadelphia, Pa., and gives approximate values 
only for Taylor and Mond produce:s This shows an average value of 
1.7 square feet per engine horse power, which is about the same as re- 
quired by the boilers. 


TABLE II.—Approximate Dimensions of Space Required for Producer 
and Holder, for Taylor and Mond Gas Producer Plants. 


;~ — Length —-~ -——Width-—— — Height 








—~ 


Capacity. Taylor. Mond. Taylor Mond. Taylor. Mond. 

500 horse power. 42 feet. 68 feet. 26 feet. 20 feet. 30 feet. 
750 “‘ | ty m2 28 * aw 85 °° 
1,000 + “&.° 7 * a 25 Fis 
2,500 a 50 ‘ 80 ‘ ap ** -" is 
5,000 “ 2° T.-M R”., M* 


Auxiliaries and Piping.—There is no difference here between the 
steam engine and the steam turbine, remembering that the piping be- 
tween the throttle and exhaust connection is included in the cost of the 
engine. The quotations for gas engines which the writer has been able 
to obtain do not permit of easy separation of costs, so a total is given. 
The external piping amounts to very little, and the auxiliaries to 
nothing outside of a tank for starting and a pump. 

Engine and Generator.—Little can be said here, since the values 
given are direct quotations. The steam turbine siould gain a little in 
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not materially different for the horizontal turbine. The extra space 
not ne@gled by the engines in these lay outs, especially Fig. 2, could be 
used for other purposes, if such a long narrow lot were under discus- 


sion, When we remember the cost of installation and repairs, and the | 


added risk of such an excessive length of high pressure piping, and also 
that about .07 pound of steam is condensed per square foot of covered 
steam pipe, we shall not have much liking fer that lay out. In most 
cases there would be an added expense on the coal handling account. 

Engineers have seldom designed double-decked boiler houses except 
when forced to it by circumstances. In engine installations these cases 
have been very few owing to thedarge amouut of space required by the 
engines. Just why the double-decked arrangement should be objec- 
tionable is hard to state. The damage risk owing to the explosion of a 
lower boiler is almost nothing with the water-tube type, while the 
piping is. exceedingly direct and economical. The chief difficulty 
would seem to be in the coal and ash handling, which is certainly not 
a greatone. Figs. 4and 5 show how compactly a plant might be de- 
signed on these lines, and the writer believes that in many cases this 
type will of necessity be adopted in steam turbine stations. 

This calls to mind some of the arguments that have been heard lately 
in regard to replacing engines by turbines in old engine rooms and so 
getting more power in the same floor space. This is impossible unless 
we can expand our boiler room somehow. This may also demand the 
double-decked arrangement, owing to the impossibility of expansion in 


other directions. The double-fired boiler which is being experimented ' 


| the generator cost owing to its increased speed and the general reduc- 
pea of weight, but one well-known firm quotes its turbine units at the 
same price approximately as its reciprocating units. For years generator 
design has been governed by the demands of the Corliss engine. The 
writer was concerned in the installation of two Corliss engines during 
the past year where the speed was 110 r.p.m., which is very close to the 
limit. Engines are running as high as 150 f.p.m., but most engineers 
would hesitate about going beyond 120 r.p.m. On the other hand, turbo- 
generators run at speeds varying from 1,000 to 4,000 r.p.m., according 
to size and frequency. 

The cost of gas engines is certainly excessive. The writer has had 
quotations for large engines varying from $55 to $40 per horse power, 
f.o.b. works, These prices will come down, or the introduction of gas 
engines will be greatly retarded. This is the most serious handicap the 
gas engine has at present, in fact the only real one. The loss here cuts 
down a large part of its gain in economy. The best steam engines of 
this size can be bought for about 74 cents per pound, gross weight, and 
it seems unreasonable that a gas engine should cost much more. The 
gas engine gains, of course, in the absence of auxiliaries. 

Boilers and Producers —In the boiler room estimates we have in- 
cluded all that modern practice demands except coal storage and power 
handling of coal. How much coal storage is necessary, and how the 
coal will be stored, depend largely on local conditions. Engineers are 
storing coal in open yards, under covered sheds, under water in a few 
places, and in steel bunkers either suspended like the Berquist type or 
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of the old structural type. Power handling of coal will be found econ- 
omical except in a small number of cases where the coal can be dumped 
close to and higher than the fire doors. Since the capacity of the storage 
and conveying plant for the gas plant need be only half that for the 
steam plant, there will be a saving here in favor of the former. : 

The figure quoted for the producer includes a conveyor to the top of 
the producers, a shed over the producers, and all auxiliaries necessary 
for delivery of gas to the engines. The figures apply to the simple 
Taylor producer: whether the Mond or other by-product producer will 
ever become popular among power engineers is a question that only 
time can answer. It depends upon how much the extra complexity is 
objectionable, and upon the demand for the by-product. 

Operation and Fixed Charges.—We have lumped fixed charges at 15 
per cent. ; this means interest at 5 per cents taxes at 2 per cent. and de- 
preciation at 8 per cent. Depreciation on different parts of the plant 
will vary from 5 to 15 per cent., but 8 per cent. will be found to come 
very close to more detailed calculation. Depreciation on well-built gas 
engines will not be very different from that on the same quality steam 
engines. Depreciation on the foundations should be taken inevery case 
at the same rate as on the engines, since they are useless when the 
engines are taken out and must be removed. 

The gas plant gains in the labor item on account of the smaller 
amount of coal to be handled, both as coal and as ashes, smaller clean: 
ing and repair force, and the absence of auxiliaries in the engine room. 
As stated elsewhere our conditions are coal at 0.1 cent per pound, a year 
of 365 days of 20 hours each, and a 50 per cent. load factor. This means 
that the total yearly wattmeter reading is one-half the rated yearly kilo- 
watt hours of the station. Under this definition the usual electric rail- 
way load factor is about 50 per cent. The load factor will intluence 
calculations on oil and coal costs. 

We have assumed the coal consumption to be the same for steam en- 
gines and steam turbines, 7. e ,4 pounds per kw. hour, and 2 pounds per 
k.w. hour for the gas engine. This is as close as one is warranted in 
estimating in a case of this kind. The best water rate the writer has 
seen recorded for a 2-cylinder condensing engine with superheat is 10.17 
pounds per indicated horse power, which is about 17 pounds per kw. 
hour. This is very low, for 19 pounds per kw. hour is considered un- 
usual and 25 pounds is probable average. So far the steam turbine ha; 
not done better, though whatever economy it has at the start it is likely 
to keep until it breaks down, since experience shows that there is noth- 
ing to wear except the bearing. It should be noted that the high values 
given above depend upon high vacuum, superheat and very close atten- 
tion. Theoretically, and in contract trials, 27 inches of- mercury is a 
very ordinary vacuum, but in a large number of stations that the writer 
has visited in the last few months the vacuum was seldom over 23 
inches. We must have considerable education along this line if we are 
to realize the greatest economy, particularly with the turbine, since its 
efficiency seems to suffer more from poor vacuum than does that of a 
steam engine. : 

General Considerations.—If what we have said be true the ‘‘ three- 
cornered fight,” of which the technical journals have been talking, 
ought to be already over, but this is far from being so. In the above 
estimates, using what are meant to be conservative figures, there is a 
yearly saving, per installed kilowatt, of $2.85 by the steam turbine and 
$4.90 by the gas engine over the steam engine. These seem like very 
great differences, but they may become even greater with increased ex- 
perience, 

The writer believes that from now on the decision will usually lie be- 
tween the steam turbine and the gas engine forall units. The sim- 
plicity of the steam turbine is really the source of its many advantages. 
Ons has only to stop and think of the hundred adjustments, places to 
wear, etc., of the reciprocating engine to realize this. We have become 
so accustomed to them that they seem very simple, but they are not. 
Watch the engineers and oilers on a Manhattan type, or even a less 
ponderous engine, and then see the one man on a stcam turbine with 
nothing to examine but a bearing or two, and these accessible without 
a climb of 30 feet in the air or a walk of 200 feet on the floor. 

We formerly heard much about the greater economy in the use of 
steam by means of the steam turbine, but later experiments have shown 
these statements to be unwarranted. Owing to the absence of valves 
and of lubrication on the steam surfaces, the use of superheat is very 
easy. In Europe the difficulties of superheat in connection with re- 
ciprocating engines seem to have been entirely eliminated. With us, 
superheat has been almost a bugbear, and just the reason for this is 
hatd to state. True, it will always be more troublesome than saturated 


We have already referred to the necessity for very high vacuum in 
steam turbine work, and this fact should be kept in mind. Regulation 
can be made almost perfect owing to the absence of reciprocating mo- 
tion and the continuous supply of energy. Since there is no oil in the 
exhaust the water may be used over and over, a very important point 
where water is costly. When conditions demand it, the time for manu- 
facture and erection can be made exceedingly small. In short there is 
every reason why an engineer can afford to install a steam turbine 
rather than a steam engine, even if it did not mean such a large direct 
saving in cost of power. 

But our figures also show the gas plant to be best of all. The ques- 
tion might therefore be put as to why the others ure not immediately 
and completely discarded. There are many reasons, of course, but the 
chief ones are very apparent. 

First, the field is new and men must be absolutely sure, not reasonably 
so, that the wheels will turn; second, many of the manufacturers of 
gas engines are also interested in steam engines and steam turbines, 
and consequently the energy applied to the introduction is divided; 
and third, the first cost of the gas engine is excessive. Whether the 
gas engine is more economical than the steam turbine depends on the 
relative prices of the engines and the price of coal. 

In the calculations summarized in Table I., a single value was taken 
for the cost of the engine and a sigle value for the coal. To show how 
changes in these amounts would affect our results, the curves in Fig. 6 
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Fig. 6.—Curves of Power Cost for Steam Engines, Steam Turbines, and Gas Engines, for 

Various Prices of Coal. 
are presented. Here abscissas represent cost of coal in dollars per ton 
and ordinates represent cost of power in dollars per kilowatt-year un- 
der the previous conditions. Curve I. is for the steam engine, Curve 
IIL. is for the steam turbine, and Curves III., 1V., V., VI. and VII. for 
the gas engine when the engine alone costs $55, $60, $65, $70, $75, re- 
spectively, per kilowatt of capacity. The points at which the gas en- 
gine curves cross the steam turbine curve show the minimum prices of 
coal for which the gas engine is as economical as the turbine. At pres- 
ent prices of engines coal must cost at least $2.15 per ton. to justify in- 
stalling gas engines on the score of economy. 

This excessive price of gas engines also acts in an indirect way to re- 
tard its introduction, on account of the well known objection of finan- 
cial men to high first cost. It is hard enough just now to convince the 
sxeptical, without having this added handicap. 

In Europe no engineer would hesitate to install gas engines unless 
he could obtain power more cheaply by some other means. It is re- 
garded there as entirely reliable, but is placed only in the hands of men 
who have a thorough training in its requirements and possibilities. It 
is theoretically and practically much more efficient than any steam 
prime mover, the plant is remarkable for its simplicity and consequent- 
ly the liability to shut down is greatly reduced. The plant has great 
possibilities of power storage at little cost. The producer is probably 
10 per cent. more efficient than the,steam boiler, and even more so if 
the condensation losses in pipes, traps, etc., be included. Indeed a 
poorer quality of coal might be used in the producer for results equal 
to those of the boiler. 

It seems almost a law that an inferior type must be developed to its 


steam, even with the steam turbine, for we shall still have our long highest efliciency, while a superior one waits its turn. We shall there- 


lines of piping ; nevertheless the steam turbine renders its use muc’) easier, 


' ore wait a little while for the general introduction of the gas engine; 

















er 





PETTERS 
a 


Eee 
eee 





50 American Gas 


Light Journal. Jan. 9, 1905 








but only a little while, since fortunately the steam turbine is going 
ahead with rapid strides and would seem to have little farther to go. 
There are companies to-day handling all three types that could afford 
to drop their steam apparatus and come out boldly as champions of the 
gas plant. Soon perhaps we shall realize the ideal of a single large 
power station for each community—a large station in the outskirts of 
the city, near a body of water, with no smokestacks, consisting of a 
gas engine plant running on producer gas with a by-product factory in 
the rear, leaving nothing to be hauled from the plant but a useful fin- 
ished product. Meanwhile the world will have about three times as 
long to search for the substitute for coal. 








Maximum Distance to which Power Can be Economi- 
cally Transmitted. 
piclsitancins : 

The Electrical World notes that at the meeting of the American In- 
stitute of Electrical Engineers held the last week in December, 1904, 
Mr. Ralph D. Mershon read his International Electrical Congress paper, 
which develops an equation for determining the maximum distance to 
which power can be economically transmitted. We give below a con- 
densation of that portion of the paper which precedes the mathematical 
part. 

The author, in the introduction, states that the method of treatment 
will, with suitable changes in the values of constants, apply so long as 
present methods of power transmission obtain, and makes possible a 
comprehensive view of the possibilities of long distance transmission. 

The elements which, in the broadest sense, limit the distance to which 
power can be economically transmitted, are the cost of power at the 
generating station, and the price which can be obtained for the deliv- 
ered power. The difference between these two elements must cover 
the cost of transmission, the interest on the investment and the profit. 
The cost of transmission comprises the loss of power in transmission, 
the cost of operating and the cost of maintenance and repair. The 
value of the sum total of the interest which must be paid upon the in- 
vestment, and the minimum profit which is considered satisfactory, 
will have much weight in determining the limiting distance of transmis- 
sion. The less this sum is the farther power can be transmitted; a low 
interest rate and a low rate of dividend will, therefore, be conducive to 
long transmissions. 

In a general way, the manner in which the investment in a trans- 
mission plant and.the annual charges and expenses in connection with 
the plant vary with different outputs, voltages and distances of trans- 
mission, is as follows: For a given voltage, drop and distance of trans- 
mission, the cost of all the apparatus and equipment, except the line 
conductors, will increase more slowly than the output of the plant. 
Taat is, the greater the output of the plant the less the cost per kilo- 

watt, of all the equipment, except the line conductors. This will be 
true of the operating expenses also. Therefore, since the interest 
charges and the charges for depreciation and repair are dependent upon 
the investment, the greater the output of the plant the less will be the 
quantities going to make up the annual cost per kilowatt of transmit- 
ting power, except those depending upon the line conductors. Since the 


The limit of voltage referred to is not necessarily that due to physical 
considerations, such as difficulties of construction, air losses between 
conductors, etc.; for, leaving such matters out of consideration, it is 
easy to imagine the voltage carried to such a high value as will re- 
duce the line conductors to the point when the increased cost of trans- 
formers and insulators, due to a further increase of voltage, will over- 
balance the saving in the line conductors, due to such further increase. 
To simplify the treatment of the subject, it is assumed that in the cost 
of transmission is included the interest on the investment (bond inter- 
est) and that over and above this cost there must be earned a certain 
percentage, which percentage will represent profits (stock dividends). 
In addition the following assumptions are made: 

Power purchased at low tension bus bars of step up transformers and 


sold at outgoing bus bars of the step down station. 


Frequency of transmission not less than 25 cycles nor more than 30 

as being the limiting frequencies which, while favorable to the trans- 

mission of power, are yet suitable for almost all purposes to which 

power can be applitd. 

Idle synchronous motors at step down station to correct for power 

factor, the average power factor of the line being held as near unity as 

possible. In the plants of large output dealth with the possible approxi- 

mation to unity power factor will, in spite of the line charging current, 

be sufficiently close, for practical purposes, to justify the assumption of 

unity power factor. 

No matter what the capacity of the plant, there will be three transmis- 

sion lines, each capable of carrying one-third the load; the power factor 

of the load supplied will be 0.8; the number of transforming units at 
each end of the line be 18, each transformer being! normally worked at 
$ of its rated capacity, so that one bank of 3 may be cut out, if need 
be; the number of connective synchronous motors will be 6, each being 
worked at § of its rated capacity. The kilowatt ampere capacity of 
these synchronous motors must, for a load power factor of 0.8, be equal 
to 3 of the kilowatt capacity of the load carried by the plant. 

It is evident that the number of units must be considered as the same 
for plants of all capacities in order to take full advantage of the decrease 
of cost per kilowatt, due to increase of capacity. 

The pole lines are assumed as constructed with 12 steel towers to the 
mile. 

Ideal conditions are assumed throughout consistent with delivering 
reliable and cheap power. Since the object is to determine the mazi- 
mum distance, the factors fixing commercial costs of apparatus are 
taken at the lowest values likely to obtain. 

Later on in the paper general equations are derived expressing the re- 
lations between the distance of transmission and the quantities which 
govern it. By making assumptions in addition to those mentioned 
above, as to the values of the various coefficients in the general equa- 
tions, and as to the purchase and selling price of the power, several 
curves were laid down. In obtaining these curves the constants were 
values favorable to long transmission distances. The costs were taken 
lower than those ordinarily current in the endeavor to anticipate some- 
what possible future prices. Also, the cost of power purchased at the step 
up station was fixed at the low figure of $10.90 per kilowatt per annum. 





weight of the line conductors under the conditions assumed will vary 
directly as the amount of power transmitved, those elements of the an- 
nual cost per kilowatt depending upon the line conductors will be 
practically constant for all amounts of power transmitted and cannot 
be materially reduced by increasing the amount of power transmitted. 
With the same voltage, economic drop and output, the elements of an- 
nual cost per kilowatt due to the line structure (pole line) and to its 
extent (patrolling, etc.), will increase directly at the distance. But any 
increase of cost in line structure due to increase in distance can be off- 
set by increase of output. On the other hand, the weight of the line 
conductors increases as the distance (for the same economic drop) and 
the elements of annual cost per kilawatt due to- the weight of the line 
conductors will, therefore, increase as the distance, no matter what the 
output. 

It appears, therefore, that all the elements in the annual cost per 
kilowatt for transmitting power, except those dependent upon the line 
conductors, may be continually reduced by increasing the amount of 
power to be transmitted. The annual cost per kilowatt due to the line 
conductors cannot be so reduced. It can be diminished only by such 
other means as will reduce the first cost of the conductors. As the first 
cost of the line conductors can be reduced only by increasing the volt- 
age of transmission and as there is a limit to which such increase can 
be carri2d, it follows that the limiting distance to which power can be 


economically transmitted will depend, finally, upon the cost of the line 
conductors and upon this alone. 


The diameters of conductors in the curves and the voltages to which 
they correspond were compared with the values of diameter and critical 
voltage given by Prof. Harris J. Ryan in his recent Institute paper on 
that subject, and the diameters from the curves were found to be con- 
siderably above those of the paper. The values are affected by the price 
paid for power at the step-up transformers, but if this be taken even as 
high as $20 per kilowatt per annum instead of $10.90, the diameters of 
the conductors remain below those for the critical voltages. It appears, 
therefore, in the light of present knowledge that the limit of voltage 
will come through economic conditions and not through conditions de- 
pending upon atmospheric losses. 

Power prices are so dependent upon conditions, especially those aris- 
ing from the location and magnitude of the market and of the supply, 
that any figure chosen will be objected to by some as too high and by 
others as too low. The same condition applies to the price assumed as 
that paid for power at the step-up station, but in a lesser degree. The 
figure assumed as the price of the power sold, $34 per kilowatt per 
annum, is one which seems to be fairly representative, especially in the 
case of the large blocks of power. The values taken have been chosen 
as being as nearly representative as possible of the heat conditions which 
might obtain, favorable to long-distance transmission. 

The voltages involved are much higher than those now in use com- 
mercially, but they are not beyond the range of future possibility. 
Manufacturers will now undertake commercial transformers for voltages 





as high as 150,000 volts, and there 1s little question that when the de- 
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mand shall come for units of the large capacities contemplated herein 
the voltage requirements will be met. Such transformers will be struc- 
tures of sufficient size to permit of being gotten at and worked upon 
from the inside as well as the outside, and this, in connection with the 
faet that more spaee may be utilized for insulation, will render con- 
struction for high voltages much less difficult than at present. 

The maximum amount of power dealt with, 500,000 kw., is proba- 
bly too high to be seriously considered at this time, but from 200,000 to 
300,000 kw. is believed to be within the range of immediate future possi- 
bility. Ina plant of this size it is probable that a net return of 12 per 
cent, would be required, not alone for the purpose of dividends, but also 
as a protection to the bends. 

Under these conditions the curves show the distance of transmission 
to vary from 512 miles for 212,000 kw. to 623 miles for 300,000 kw. For 
the present outlook, therefore, the limiting distance of transmission wil] 
for some time at least be in the neighborhood of 550 miles. It also ap- 
pears that voltage limits will be fixed not by conditions depending upon 
atmospheric losses, but by economic conditions. The latter conclusion 
is perhaps, of greater importance than the subject forming the title of 
the paper. es 

The discussion of the paper was participated in by President Lieb and 
Messrs, H. G. Stott, Philip Torchiv, J. F. Wallace, C. H. Parmly, M. 
H. Gerry, Jr., A. E. Kennelly, Charles F. Scott, C. L. de Muralt and P. 
G. Gossler. Mr. Stott pointed out that the transmission of power from 
Niagara Falls to New York comes well within the limits defined by Mr. 
Mershon. He did not approve of any formula dealing with the ques- 
tion that does not take into consideration the load factor, and he did not 
believe that power from any steam plant would cost as much as $34 per 
kilowatt, and that very few water power plants could sell power at 
$10.90. He thought that there is a wide scope for discussion as to 
whether a frequency of 25 cycles is not too low, particularly since in the 
West 60 cycles are used almost exclusively, which higher frequency 
assists to compensate for a large lag. 

Mr Torchio referred to the mistaken interpretation often given to the 
Kelvin law for the determination of the cross sections of conductors. 
Requirements as to the safe carrying capacity of wires, the regulation 
brush discharges of high tension lines, ete., may substantially modify 
the conclusions arrived at through the use of thelaw. He critiéized the 
assumption of $10.90 per kw. per annum for line losses, to which is con- 
trasted the assumption in the paper that the greater the output of a plant 
the less is the cost per kilowatt of all the equipment; the capacity of 
plant to provide for less can certainly be increased for considerably less 
than the average cost of the entire plant. He did not agree that the 
cost of power will materially increase, for it will be fixed for centuries 
to come by the cost of power derived from coal. At present the total 
coal consumption in this country is exactly 1,000,000 tons per day, while 
that used in electrical generation is less than 2,000,000 tons per annum. 

While the cost of coal will probably increase, it is also quite probable 
that the efficiency of the heat engine will also be increased. He esti- 
mates that the total cost of generating equipment for a capacity of 
2,075,000 kw., which is that now installed in this country, would 
amount to $207,500,000, involving an annual charge of $25,937,500 
which added to the cost of the fuel would make the total $47, 137,500 to 
be compared with the $70,550,000 cost-of water power. The assumption 
of $34 per kw. per annum is consequently excessive, and on the basis o° 
the operation of all electric light and railway stations of the United 
States for the year ending June 30, 1902, the price should have been re- 
duced to $22.72. He believed that if water power is ever transmitted to 
large markets like New York it will be necessary to keep at these centers 
a reserve steam generating capacity, first for tiding over shutdowns of 
the transmission power and second for taking care of the peak load. 

Mr. Wallace pointed out that one of the important conclusions of Mr. 
Mershon was based upon a curve, the significant part of which is quite 
flat, and that if this curve were corrected for the increased cost of insu- 
lators at high voltage and increased cost of transformers, a much Jower 
economic voltage would result than that accepted by the author. 
Moreover, at lower voltages there is increased reliability of operation 
which again modifies the conclusion to be drawn from the curve. He 
believed that any decision regarding transmission potentials should take 
into consideration greater reliability of operation at lower voltages, and 
that good engineering would soon create a condition whereby the line 
cost would increase directly with the output, owing to the use of mul- 
tiple lines. Mr. Wallace also criticized the manner in which the author 
of the paper made the factor of total investment enter into the equations 
which affected the correctness of the formula given for profitable effi 
ciency. Load factor, he said, on both line and generating stations 

also affects profitable efficiency, though neglected by the author. 





He considered that the figure of $62.50, which is deduced as the cost 
of the generating plant per kilowatt, is entirely too low and that the 
cost of the hydraulic development alone would exceed $90 per kilowatt. 
He also said that an error was made in the application of Kelvin’s law 
to the case. 

Mr. Parmly criticised one of the equations, which he said was im- 
properly solved for the reason that it was treated as an equation of one 
variable, whereas it contained three variables. Mr. Gerry said that he 
had always considered mathematical analysis of a question of the kind 
treated in the paper as a doubtful utility, not because the analysis itself 
may not be correct, but because of the fact that there are so many 
things entering into it that require assumptions involving engineering 
judgment on matters yet in the future, that the results may be nothing 
more than curiosities so far a» practical purposes are concerned. By 
modifying the assumptions of the paper, it would be easy to show that 
the economic distance of transmission is limited either to 200 miles or 
2,000 miles, and consequently analyses of the kind are merely an ex- 
ample of mathematical gymnastics. He considered that there is noth- 


miles or 2,000 miles, and he believed it a mistake io bring before the 
Institute results from the mathematical development as given in the 
various curves, since they may mislead persons not familiar with the 
subject and may even mislead engineers. 

Dr. Kennelly said that he thought it only fair to the author to recog- 
nize that the paper is merely a statement of possibilities under assump- 
tions cleaaly outlined and that it did not pretend to serve as a standard 
for commercial practice of the present day; the voltages dealt with go 
as high as 170,000 volts, while the highest voltage now used is some- 
thing like 60,000 volts. The paper is interesting in so far as it goes in 
showing that under the conditions assumed, which are certainly not 
the conditions of to-day, and perhaps are conditions never to be real- 
ized, it would be possible to buy power at $10.90 and sell it at $34 ata 
distance of 500 miles. Mr. C. P. Scott, in referring to the work of Mr. 
Mershon in experimenting some years ago in the West on the limits of 
high voltages in transmission, said that he himself, in making the ex- 
periments the subject of an Institute paper, had presented the conclusion 
that 60,000 volts was the upper limit. He said that he has been sorry for 
the statement ever since, for later developments had shown that the 
liameter of transmission wire was a factor, a larger diameter than that 
used in the experiments increasing the value of the critical voltage. The 
sizes of wire, with the great quantities of energy with which the paper 
dealt, becomes so great that the limiting voltage no longer determines the 
maximum voltage of transmission. Mr. de Muralt thought the selling 
price used by Mr. Mershon was entirely too high. In Switzerland, the 
ordinary price at which power is sold is about $22 per horse power per 
year or $30 per kw per year, notwithstanding that coal there is worth from 
$6 to $8 per ton; with cheap coal as in this country, he believes that 
there would be great difficulty, no matter how large the amount of 
power and no matter how long the transmission distance, to sell any 
considerable amount of power at $34 per year. Mr. Gossler having 
eritized the statement of Mr. Torchio as to the cost of power, the latter 
said that the low figure which he gave is the cost of production with in- 
terests and depreciation of machinery, and is exclusive of real estate 
and buildings; that the selling expenses of a company which retails the 
power must be included, and a number of other items such as depreci- 
ation, interest and taxes on real estate and distributing lines, cost of 
dis‘ ribution and general expenses. 

Mr. Mershon, in closing the discussion, said that in his paper he had 
done in a general way just what an engineer does when he estimates on 
i specific plant. By means of formulas and comparatively few values 
he obtained a curve which will give some idea as to the extension of 
distance, of the various outputs and other quantities which economy 
would indicate should be followed. He did not consider that in the 
problem the load factor need be considered or any charge except the 
flat rate.’ All that was necessary was to divide the income by the peak, 
which gives a certain first rate. In the steam plant fuel is a variable 
factor, but in the water power plant it costs practically the same per 
kilowatt, whether the whole or only a fraction of the output is deliver- 
ed. He considered that while the cost of the generating plant was low, 
it was not as low as it might in some cases be. In view of the fact that 
the load is generally bunched up at the end of the line, a low frequency 
is undoubtedly advisable, a higher frequency only being beneficial 
when the load is distributing along the line. As to prices of power in 
Switzerland, while on this side material is cheap and labor dear, on the 
other side labor is cheap and material dear. Concerning the criticisms 
of Mr. Wallace and Mr. Parmly, he said that it seemed to apply to the 
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Revival of American Machine Exports to Germany. 
I 
Tron Age reports that Consul-General Frank H. Mason, Berlin, Ger- 


many, furnished the following interesting report to the Department of 
Commerce and Labor: 


For several obvious reasons, which have been cited from time to time 
in these reports, the exportsof American machinery and machine tools, 
which reached their highest development in 1899-1900, declined in 1902 
to about one-third of their greatest volume. The causes of this falling 
off were mainly three: The general prostration of manufacturing in- 
dustries in Germany at that time; the fact that German machine shops 
equipped with American machinery had learned to duplicate most of 
such machines and many other articles at less than the cost of the im- 
ported originals, and that many American manufacturers had establish- 
ed branch factories in Germany, the products of which competed dir- 
ectly with the output of the parent manufactories in the United 
States. 

It is now apparent that the period of lowest depression is definitely 
past, and that, notwithstanding all adverse influences, the export of 
American machinery to Germany is increasing in due proportion to the 
general recovery of industrial activity in this country. The measure 
of this renaissance of a once flourishing and important trade will be 
apparent from the following comparison of the total imports of certain 
classes of American machinery during the first 9 months of the years 
1903 and 1904: 


1903. 1904. 
Kind of Machinery, Metric Tons. Metric Tons. 

Sewing machines............--.... 1,570 2,339 
NRIs 5.055 Kc sneiciccn cc uses 724 1,634 
Metal cutting and boring machines. 91 206 
PENG cose ss svcccccccccccccese ose 109 14? 
Ty POWTbess . 2.2.00. cccccccccecevess 90 114 
Electrical machines................ 27 63 


Two reasons are ascribed for this rather unexpected increase in the 
machine imports which compete most directly with home-made pro- 
ducts—namely, the conviction which prevails in many quarters that 
the original machine, made in the country where it was invented, is 
superior to any copy or reproduction of alien origin, and, secondly, the 
fact that since the demands of the American home market have re- 
laxed, with the diminished activity of the past 15 months, our manu- 
facturers and exporters have given more attention and effort to their 
foreign trade. 

It is just this point in the present revival that is worthy of being re- 
corded and its significance recognized. In an old and highly de- 
veloped country like Germany, where not only the wants of its people 
in manufactured mercnandise are fully covered by home made-pro 
ducts, but a large surplus of most goods is produced for export, the im- 
portation of similar wares from foreign countries must depend largely 
upon the intelligence and energy with which trade is pushed by the 
exporter and his agents in German markets. It is a settled belief in 
Europe that Americans, although unsurpassed as manufacturers and 
caterers to their own countrymen, have only an incidental interest in 
foreign trade, and that this interest, such as it is, fluctuates in close 
and direct relation to the condition and demands of the home market. 
During the highly prosperous period of 1902-1903 in the United States 
the export of many articles to Europe languished because manufacturers 
at home were too busy to attend to orders and correspondence from 
abroad. Complaints were frequently brought to consulates that 
American exporting firms would not even answer inquires as to prices 
and conditions of delivery. It was at this time that the financial cor- 
respondent of the London Times, being sent to make an exhaustive 
study of the growing ‘‘danger” in the United States, encouraged his 
readers with the assurance that: 


The truth is that foreign trade in any systematic way is now beyond 
the knowledge of the American people. I was almost tempted to say 
that it is beyond their desires and intentions. That in an indefinite 
way they would like to have a foreign trade is perhaps true; but for 
the reason that they have been so long accustomed to look to the home 
market it is impossible for them to take the steps that would give them 








have little reason to concern themselves with their new bogey, the 
** American danger.” 

This is, of course, an extreme and therefore misleading statement of 
the case. The fact is that a great many, perhaps a majority, of 
American manufacturers and merchants are indifferent to export trade, 
and as a consequence careless and ignorant concerning the methods by 
which it should be developed and maintained. They regard foreign 
markets only as a convenient outlet for their surplus products in time 
of over-production resulting from dullness and depression in the home 
demand. Notwithstanding al) that has been said and written, they go 
on sending catalogues and circulars in English with values in dollars, 
weights in avoirdupois, measurements in feet and inches. They in- 
sist rigidly on American terms ‘Cash against B. of L.,” and kindly 
inclose a United States stamped envelope for the reply of the expected 
customer. 

But, on the other hand, there are a large number of American 
manufacturers and exporters who really know that they want export 
trade and have taken up the work of establishing, developing and 
maintaining it with all the energy, skill and adroit adaptation of means 
to ends which distinguishes them as manufacturers and caterers to 
their home trade. They have come to Germany and established 
agencies, either with German firms of high standing or as branch 
offices under their own management; their skilled salesmen have 
traveled over the Empire with samples and price lists printed in Ger- 
man units and currency, and their goods are known here for just what 
they are, no more nor less. It may fairly be assumed that when the 
manufacturers and merchants of the United States definitely make up 
their minds that they want a broadly developed, progressive and per- 
manent foreign trade, they will go about the work of obtaining it as 
ably and successfully as they have mastered the resources and capabili- 
ties of their own country. 

It is because American pumps, machinery, typewriters, shoes and 
many other manufactured articles are well known and appreciated 
here that the demand for them has recovered and kept pace with the 
general revival of prosperity in this country. The greatly increased 
importations of the past 9 months are evidence of a vitality in the Ger- 
man market that will repay any intelligent, well considered and 
directed effort. No European people buy more readily and liberally 
what they want, none are more free from narrow prejudice against 
merchandise of foreign origin, none are more keenly interested in 
every novelty and valuable improvement than the Germans. If the 
field here is less ready easily worked than it was 10 years ago, it is 
only because German manufacturers now supply cheaply and in un- 
surpassed quality many of the goods which were then imported, but 
there are still lucrative markets in the Fatherland for those who will 


seek them discerningly and cultivate them with intelligent and per- 
sistent energy. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


Mr. ARTHUR E. BOARDMAN’s New York offices are now in No. 41 
Wall street, room 1707. 








Mr. RusSELL Ross has been admitted to partnership in the firm of 
Stone & Webster, Beston, Mass. 





THe Suffern (N. Y.) Gas Company proposes to have a try for the 


public lighting of that place. It is intended to use the Welsbach sys- 
tem. 





THE Boston (Mass.) Record says that after a battle royal of lawyers, 
gas experts and self-appointed spokesmen for the public, the report of 
Engineer C. J. R. Humphreys will be accepted by the Board of Gas and 
Electric Light Commissioners. Mr. Humphreys is the expert who 
valued the machinery and other properties of the Boston Gas Com- 
panies, which valuation was made for the purpose of fixing the capital- 
ization of the proposed Bosion Consolidated Gas Company. For two. 
weeks, says the Record, F. ©. Snow, as Attorney, and Corporation 
Counsel Babson for the city of Boston,and Commissioners Barker, Schaff 
and George asked Mr. Humphreys various questions about his methods 


any considerable share in foreign markets. After all, Americans are of fixing values, and the net result is that the expert's figures will be 
the most conservative people in the world so far as outside conditions found satisfactory, although the acceptance of the report by the Com- 
are concerned, and so where these are involved they are content to go missioners does not bind them to treat all of his figures as final in the 
oa doing a foreign trade that is merely complementary to the home settlement of the case. Speaking on our own account, we say that this 


trade. 


acceptance is a distinct triumph for Mr. Humphreys, whom every gas 


If Count Goluchowski and some of the German, Russian and French man of straightforward type will at once acknowledge is a master of 
dreamers could only know the real truth about this people they would his profession. 
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A CORRESPONDENT in Nashville, Tenn., writing under date of the 26th 
December, says: ‘‘Christmas Eve, Mr. John E. Hood, Manager of the 
Knoxville (Tenn.) Gas Company, was presented by the employees of 
the Company with a handsome gold watch chain and charm. The 
presentation occurred at noon, when Mr. Hood was summoned before a 
mock court held in the workshop and presided over by Mr. W. R. 
Hicks, The defendant was tried and adjudged guilty of many acts of 
kindness to numerous employees, and the penalty was that he should 
accept the memento with many Christmas greetings from the men. The 
presentation was made by Mr. Fritz Jabolewski, the office manager. 
The convicted responded with eloquent speech, expressing his apprecia- 
tion of the gift, and of the spirit that prompted it.” 





Mr. ALBERT R. WILLARD has resigned the position of Superintendent 
of the Greenfield (Mass.) Gas Light Company. He was with the Com- 
pany several years. 





Mr. H. M. LitT.e, of Chattanooga, Tenn., has been appointed Vice- 
President and General Manager of the San Antonio (Tex.) Traction 
Company, succeeding Mr. Reagan Houston. 





A CORRESPONDENT in Cedar Falls, lowa., writing under recent date, 
says: ‘‘ The Waterloo and Cedar Falls Gas and Electric Light Com- 
pany has tiled articles of incorporation. The Company is capitalized 
in $595,000, and it has a bonded indebtedness of $150,000. It was 
organized to take over the properties of the Waterloo and Cedar Falls 
Gas and Electric Company and of the Cedar Falls Electric Light, Heat 
and Power Company, and to build a gas plant Cedar Falls. It willown 
and operate the electric light and power plants in Waterloo and Cedar 
Falis and the gas plants in both cities. The officers are: Directors, 
John H. Leavitt, Geo. W. Dawson, George McLean, C. P. Bratnober, 
C. E. Pickett, C. F. Fowler, George E. Lichty, C. A. Wise and C. A. 
Rownds; President, George McLean; Vice-President, George E 
Lichty; Secretary, H. B. White; Treasurer, W. W. Miller.” 





THE old plant of the Bridgeport (Coun.) Gas Light Company on the 
the Housatonic river has been shut down and the output is being sent 
from the remodeled works at the West End. 





AT the annual meeting of the Peoples Power Company, of Moline, 
Ills., a reduction in the rate for electric current used on illuminating 
account was ordered, and it was also decided to set aside the sum of 
$50,000 for use on construction account. The officers chosen were: H. 
A. Ainsworth, President—succeeding the late C. O. Nason; Philip 
Mitchell, Vice-President; C. H. Deere, Treasurer; S. S. Davis, Secre- 
tary. 





Mr. JoHN B. ELMENDORF, who is in charge of the affairs of the Fish- 
kill and Matteawan, N. Y., Gas Company, has author.zed the Gas 
Machinery Company, through its Eastern representative, Mr. J. A. 
Mayers, to install a complete scrubbing, condensing and purifying 
apparatus on the plant. An exhauster goes with the outfit. 





THE Portland (Ore.) Gas Company has arranged for the extension of 
its service next spring to Mount Tabor. 





A CORRESPONDENT in Toronto, Ont., writing under date of Decem- 
ber 27th, incloses the following: ‘‘ A representative of one of the oldest 
and best known families in Toronto, passed away early Christmas 
morning, in the person of Henry Cawthra, Yeadon Hall, Beverly and 
College streets. Deceased was the son of John Cawthra, one of the 
United Empire Loyalists who came to North America in 1812, He was 
born in Newmarket, Sept. 2, 1830, received his education at Upper 
Canada College, Kings College and at Osgoode Hall. Deceased, 
although not given to publicity on personal account, was well involved 
in that which concerned the best social, financial and commercial in- 
terests of the city in which he lived so long and served so well. At the 
time of his death he was a Director in the Consumers Gas Company 
and was prominent in the management of the Bank of Turonto. He 
was a member of St. James Cathedral, Toronto, and the burial services 
were conducted by Rev. Canon Welsh. Interment was made in St. 
James Cemetery, the afternoon of December 27th. 





C. W. Patrerson, Burgess of Connellsville, Pa., has vetoed the ordi- 
nance granting the Star Gas Company the right to operate a gas plant 
in the place named. 


Mr. EpGar T. Powers, Secretary of the Consolidated Gas Company, 
Baltimore, Md., has been having troub!e with certain bogus gas col- 
lectors. There should be no trouble on this account, because every em- 
ployee of the Company whose duties call him into the premises of a gas 
user should be obliged to show the badge which entitles him to such 
entrance. 





THE State Department of Philadelphia has granted a charter for the 
operation of a concern, known as the Peoples Gas Company, in Tam- 
aqua, Pa., the incorporators of which are Messrs. George McDouald, of 
New York; Thomas Dunn, of Wilkes-Barre, and Puilip Weill, of Tam- 
aqua, 





THE Philadelphia Record, of the 29th December, had this to say: 
‘** The local employees of the United Gas Improvement Company and 
its snbsidiary concerns have started a beneficial organization. Upon 
the death of a member his widow or family receives $159 within three 
days of the demise. Although the society had been in exis.ence only 
about three weeks, it has a membership of over 1,300 and applications 
are coming in rapidly. For the present members are assessed 25 cents 
per mouth, with a temporary additional 25 cents a month for the pur- 
pose of creating a fund for immediate emergencies. It is, however, 
explained by the finance committee that as soon as $1,500 shall have 
been placed in the treasury as a reserve fund the temporary assessment 
will be discontinued. The first call for a benefit was issued Christm.is 
day, when a member died. The treasurer paid to the widow tie $150 
she was entitled to yesterday. The deceased had paid only 25 cents to 
the treasurer. The officers of the United Gas Improvement Company 
Beneficial Association are: C. A. Conrad, President; Elmer Smailing, 
Vice-President; R. A. Clanton, Secretary; and C F. Grimm, Treas- 
urer. It is thought that within 6 months the association will have en- 
rolled more than 3,000 members.” 





Mr. Lavery Bradley, President of the Atlantic City (N.J.) Gas and 
Water Compauy, has issued the following notice: ‘he Atlautic Gas 
and Water Company wishes to announce to its consumers that, com- 
mencing January Ist, 1905, the price of gas will be reduced t> one dol- 
lar and ten cents, ($1.10), per 1,000 cubic feet. This rate is NET, and is 
not subject to any discount, and applies to gas used either for light or 
fuel. Ten days will be allowed for payment of bills at the office of the 
Company, and on all bills not paid within 10 days from dite of bill a 
penalty of 5 per cent. of the amount of the bill will be added, and the 
gas will be turned off. In cases where two separate meters are now 
used one meter of sufficient size will be installea through which all gis 
will be supplied. Under the new price, this city will enjoy a gas rate 
as low or lower than any other city in the country with tie sa ve tot il 
consumption of gas, and of the same size as Atlautic City.” 





Tue Milwaukee Gas Light Company, as a Christmas present to its 
worthy employees, is said to have given them a bonus amounting to 6 
per cent. of the salaries earued by them in the past twelvemont . 





WE understand that Messrs. W. J. Logan and Frank J. Logan, of 
Brooklyn, N. Y., and associates, have become interested in the 
project for placing a gas plant in Babylon, L.[ If Long Islanu’s 
haudsomest summering spot is lookimg for a gas plant the Logans are 
quite up to letting them have the rignt kind. 





THE annual meeting of the Houston (Tex ) Gas Light Co.npany will 
be held in Houston at 10 a.M., the 14th inst. 





Tue Louisville (Ky.) Gas Light Company has declared the regular 
semi-annual dividehd of 3 per cent. The past year was the most 
prosperous one in the Company’s history. It pays to do work well. 





SINCE the Ist inst. the Milwaukee Gas Light Company is hanuling its 
coke fur the market, having absorbed the business of the Metropolitan 
Coke Company. Col. Pratt deserves credit for putting an end to that 
go-between. 





Let us hope that our latest pr.diction in this instance will come 
true. Ocean Grove, N. J., will have a gas supply next summer. 





Mr. H L. McKes, who recently retired from the service of the 





Meridian (Miss.) Gas Light Company, is said to be interested in a pro- 
ject for the establishment of a gas plant at Hattiesburg, Miss. 
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The Market for Gas Securities. 


——$—< 


The continued energetic, if not diplomatic, 
assaults on the lighting properties controlled 
by the Consolidated Gas Company in and about 
New York and Westchester, and possibly 
Queens counties, had the effect of sending the 
price of Consolidated close to 195, and, in fact, 
the recovery to-day (Friday) to 196 to 1964, was 
merely the result of some traders taking a 
chance to make their *‘ half-points” good. The 
amazing thing in connection with this lighting 
problem is the ‘‘ masterly retreat” made by 
** Little Mac’s” son. He was right when he 
signed the Remsen bill, as the dictates of the 
highest lega! appeal in New York will prove 
within a quarter year, and having stood to his 
guns then, why not maintain the faith? It 
looks that the Mayor is the husband of his wife. 
The output of gas by the Consolidated Company 
in December and January broke all records. 

Brooklyn Union is featureless. Nominally 
it is offered at 210. Laclede preferred 4s: show- 
ing signs of healthy improvement; Peoples, of 
Chicago, 1s well held; Washington (D. C.) is 
320 to 3224, and 50 is bid for Gas and Electric, 
of Bergen County, N. J. 








Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 Waut Street, New Yorx O1rx. 
JANUARY 9. 
“ eg All communications will receive particular atten- 

‘a The following quotations are based on the par value 
of $100 per share. 

N.Y. Otty Oompantes. Oapittal. Par. Bid. Asked. 
Consolidated . eeeeeccecereseeePedyls 7,000 100 196 196% 
Central Union, Bonds, 5’s. . 3,000,000 1,000 108% ilu 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 ‘ 

* Ist Con.5’s....... 2,300,000 1,000 118 120 
Mutual eee eeeeeeeeseeeeeeeee 8,500,000 100 300 320 
Municipal Bonds........+00» 750,000 ee 
New Amsterdam Gas Co. .. 

Bonds, 5’s seeeeeeececeee 11,000,000 1,000 112 113% 
New York & Richmond Gas 

Co. (Staten Island)...... 1,500,000 100 35 

lst Mtg. Gold Bds.5 p. ct. 1,000,000 es me e 
Northern Union, Bonds,5’s. 1,250,000 1,000 104 106 
New York and East River.. 

Bonds 18t6'S......+e0005 8,500,000 1,000 112 114 

** 1st Com. 5°S...+00- 1,500,000. -» 106% 108% 
Standard,...ccccccscsceccese 5,000,000 100 125 130 

Preterved.....cccceccccce 5,000,000 100 145 155 
Bonds, ist Mortgage, 5°s 1,500,000 1,000 116 117 
YVoulers .coccvccesccccececes 299.650 500 130 
O t-of-Town Compantes. 
Brooklyn Union ......seees 15,000,000 100 203 210 
os ** Bonds(5’s) 15000,000 1,000 113 116 
Bay State...cccscssseses-. 50,000,000 Be pig 
“* Income Bonds...., 2,000,000 1,000 on 75 
Binghamton Gas Works... . 450,000 100 28 30 
© META TS. ccccces 509,000 1,000 93 96 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 1,000 82 85 
“4. .* a * .... 8,000,000 1,000 47% 50 
Buffalo City Gas Co.....,.. 5,500,000 100 5 5% 
**  Bonds,5°s 5,250,000 1,000 66 6846 
Capital,Sacramento ..... 500,000 50 85 
Ronde (6°8)..-.....0.2-. 150,000 1,000 ‘ 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 10414 
Cincinnati Gas and Electric 

CO ..cecereccee--rseseeeees 29,500,000 100 W7G 108 
Columbus (O.) Gas Co., ist 

Mortgage Bonds.......... 1,500,000 1,000 9% 
Columbus (O.) Gas Lt. & 

Heating Co.....cceee..s0+ 1,682,750 100 8844 89% 

Preferred......ss.+++.-. 3,026,500 100 107% 109 
Consumers, Toronto........ 000,000 50 200.204 
Consolidated, Baltimore.... 11,000,000 106 8&5 86 

Mortgage, 6°s........+.. 3,600,000 - aor 258 

Chesapeake, ist 6's..... 1,000,000 

Equitable, ist 6’s....... 910,000 

Consolidated, ist 5°s.... 1,490 000 be 
Consolidated GasCo.ofN.J. 1,000,000 100 15 17 

** Con. Mtg.5’s...... 880,000 1,000 884g «92 

BE inde tnsniesnvtnties 75,000 J 
Detroit City Gas Co........ 4,825,500 50 a 50 

“ Prior Lien 5’s....... 5,603,000 1,000 99% 100 
Detroit Gas Co.,5’8.... .... 382,000 1,000 7% 75% 

se, 16,000 100 98% 100 
Equitable Gas & Fuel Co., 

Chicago, Bonds..,........ 2,000,000 1,000 


oe 101 
Essex and Hudson Gas Co. 6,500,000 





Fort Wayne eeeeeeeseseseeee 2,000,000 ** 
= Bonds...... sees 2,000,000 oe 55 
Grand Rapids Gas Lt. Co. 
lst Mtg.5's........sseeseee 1,225,000 1,000 104% 105 
Hartford...cccccccsecseseees 750,000 25 190 200 
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| Position Wanted. 


ee 


A thoroughly up-to date man, now general manager of gas 
| company, the output of which has increased over 90 per 
cent. in less than four _— desires to affilate himself with 
a gas company in a city of over 50.000 inhabitants, where 
there is an opportun ty of increasing ay business. 


1542 4 Address, * H. 8. M., * care this Journal. 


SALESMAN 


Desires,position on the road. Has experi- 
ence. Is energetic and hustling and can get 
the business for any good supply house. 
Best references. Address, “ G.,” 

1544-2 Care this Journal. 

















WANTED, 


| A position as manager and superintendent let a gas proper- 
| ty, by a man having 1U years’ experience in construction, de- 

| velopment, manufacturing and nnancial de} ai tments of gas 

; companies. P)esent position, superintendent anc treasurer 
of gas company. Best experience aud reference can be fur- 
nished from present employes. 


Address, "*R. D. 


| 1544-3 a this Journal. 


~~ SALESMAN WANTED. 


asian 
Traveling agent wanted by firebrick and 
retort works. One having acquaintance with 
the trade preferred. None but first-class men 
need apply. Correspondence confidential. 
1543-tf Address, * T. W, B. F.,” care this Journal. 


WANTED, 

AN ALL-ROUND GAS MAN. 
One who is able to get the best results at the 
works, and who is qualified to handle men. 

Address, “GASEO,” 


1541-4 Care this Journal. 


COAL TAR FOR SALE. 


| Ten thousand gallons coal tar for sale at a 
| bargain, if purchased and removed at once. 


|Address, THE DETROIT GAS LIGHT 


AND COKE COMPANY, 
DEI RAY, MICH. 


























| 1544-1 











DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAs IMPROVEMENT CO., 





. W. CoRNER BROAD AND ARCH StTs., 
PHILADELPHIA, Pa., Dec. 14, 1904. 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Jan. 14th, 
1905, to stockholders of record at the close of business, 
Dec. 31, 1904. Checks will be mailed. 


1541-4 LEWIS LILLIE, Treasurer. 





Utilize Your Gas Liquor. 


NO EXTRA LABOR OR WT RATOR: 


reese Soy, CONE 
, qurnoved pun ee > * — te 


MICHIGAN AMMONIA WORKS, - Detroit, Mich. 
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Industrial Railways, 

Steel Cars for Industrial Railways, 
Steel Tanks and Hoppers, 

Steel Castings, 


Coal and Coke Crushers, 


Phosphate, etc., 
Coal Chutes and Gates, 


First. Chain represents the 
Second. 
Third. 

Fourth. 


New York, 49 Dey Street. 


ee ee ee 


Ciutches--Friction, Square and Spiral Jaw, | Skip Hoists, 
Revolving Screens for Coal, Coke, Sand, Renold Silent Chain, 


| Angle, Channel and Beam Work, 
Corrugated Iron Work, 
Weigh Boxes, 

| Measuring and Mixing Machines, 


Screw Conveyor, 


Power Transmissions, 
| Retail and Wholesale Coal Pockets, 





The ‘‘ Link Belt” part of our name does not suggest the above list, but does lead you to infer that our business depends solely upon the 
genuine ‘‘ Ewart” and perhaps some other chains, and that when building Eleyating and Conveying Machinery we adhere strictly to Chain. 


We wish to correct the wrong impression that our descriptive name gives, and so state— 


small end of our business. 


We are every day estimating on and furnishing work in the above and kindred lines. 
We have a thoroughly well equipped wrought and structural steel department. 
There is no universal elevator or conveyor, and we furnish that which best solves the problem presented. 


THE LINK-BELT ENGINEERING COMPANY, 


PHILADELPHIA. 


THE LINK-BELT MACHINERY COMPANY, Chicago. 


F 
i 
Uli 
His 
u 


Locomotive Coal, Ashes & Sand Stations, 
Vessel Loading & Unloading Machinery, 
Belt Conveyors, 

Coal and Ashes-Handling Machinery, 
Reciprocating Conveyors, 

Reciprocating Feeders, 

Chain, 

Elevators and Conveyors, 

Sprocket and Traction Wheels. 


Pittsburg, 1501 Park Building. 


BEE EEEEEEEEREEEEEREPERT 
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Paint for Structural Iron 


IN AND ABOUT A GQAS WORE S. 


THE AMERICAN STANDARD COMPOSITION COMPANY 


Is ready to supply pigment paints for the protection of exposed iron in gas works. 


The Company is ready to furnish testimonials as to the stability of the paint from gas men who have used it. Lists, tests and samples 
on application, for trial. 


AMERICAN STANDARD COMPOSITION COMPANY, 


1707, Wall Street Exchange Bidg., N. Y. Telephone, 5534 Broad. 








EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO. 


This Company has purchased the patents and goodwill in the business hitherto carried on and owned by 
A. M. Sutherland. \t is now ready to contract for the erection and installation of 


ENTIRE GAS WOoREHBS, 


or any separate portion of the same, such as Gasholders, Coal Gas Benches, Lowe-Sutherland, double- 
superheater, Water Gas Sets, Scrubbers, Condensers, Exhausters, Purifying Boxes, Street Governors, Street 
Mains and Main Laying. 

The high character of the work done by A. M. Sutherland during the past 15 years will be strictly adhered 
to and all work is warranted. 

Mr. Sutherland remains with the Company for two years President and Director, and will give personal 


sees SSS TEMARE G48 IMPROVEMENT AMD GOMSTRUGTION CO, 48 Wall St, Hew York. 


ARTHUR E. BOARDMAN, C.E., 


For several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New Work. 

















THE SEVENTH EDITION, ILLUSTRATED, 


— OF THE — 


Handbook for (jas Engineers and Managers, 


By THOMAS NEW BIGGING, M.INST.C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous 
editions. Much of the text has been re-written, in order to keep the work abreast of 
the constant advances that are being made in the Gas Industry. 


PRICE, ° $S6.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Lancet ‘in its Last Issue Says about that 


NEW INVERTED INCANDESCENT GAS LAMP! 


“Gas lighting by modern methods of high pressure incandescence, ‘nverted burners, and so 
forth, threatens to outstrip electricity for general lighting purposes. This is no exaggeration when 
we reflect that invariably the finest streets in the great cities of Europe are now lighted with 


incandescent gas burners.” 


TIME TO ACT, 


Mr. American Gas Man, if you have not already done so. You must fix firmly itt your mind the 
fact that a new wedge has appeared with which you can loosen the grip of the electric light man. 
With that decision, and, knowi ing you are right, go ahead and win back your lost laurels. 


CET BACK YOUR CAS SALES. 


_ Gas men in England have grasped the opportunity. They are using, at last reports, nearly 
20,000 INVERTED INCANDESCENT GAS LAMPS per month, and selling more gus in proportion. 
The supremacy of the INVERTED INCANDESCENT GAS LAMP over the electric light is an 


accomplished fact there. E 
A FEW WHYS. 


JUST AS DECORATIVE.--The. Inverted Incandescent Gas Lamp affords the same handsome 
cluster work and general artistic effects of the incandescent electric. It wins back the consumer 
who went over to electric lights, because he must have their showy appearance. He gets the same 
maximum effects now at a minimum expense in the NEW INVERTED INCANDESCENT GAS 
LAMP. 

MANY TIMES MORE ECONOMICAL.--The cost is but one-eighth to one-tenth that of elec- 
tricity. And this lamp gives gas a new additional power--the light of 20 candles to every foot 
used. Winning facts these. Do they strike you ? 

GIVE BETTER LIGHT.--Let us convince you of this by a trial. This lamp is brilliant, but 
soothing to the eye--the nearest approach to sunlight ever produced. Another winning point, it 
gives an ayrecable, not a ghastly appearance to the people and things about it. 

DON’T FORGET that it fits any fixture, old or new. It goes on easily and quickly, and 
requires no further attention. 


THE CONSUMER WANTS THEM 


just as soon as he sees them. Why not fall in with our plan of letting him see them--/” your show 
windows--something like that exhibit of ours at the Fair, which attracted so much attention? We 
have something to say about this, also some inside information and a detailed price list for you 
alone. Write us to-day. Don’t delay longer. (‘et in the swim. 


GEO. G. RAMSDELL, 
The New Inverted Incandescent Gas Lamp Co., Inc. 


S30 Broadway, New York. 
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PARKER-RUSSELL MINING AND MFG. CO., 


oF ST. TrOUIS, MO., 
PROPRIETORS OF THE 


OAK HILL GAS RETORT 4nd FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 
constructed entirely of American materials. 








We Build Benches Complete. Ready for Gas Making. Also, 
RETORT HOUSES, 
COAL and CORE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished. 


CORRESPONDENCE SOLICITED. 


ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 
Gold Medals awarded by the Louisiana Purchase Exposition at St. Louis, for fireclay gas retorts, gas retort benches, firebrick and setting tiles. 











FREDERIC. EGNER, 
Gas Hingineer, 





NORFOLK, VA. Chollar’s System of Gas Purification, 
petites ame I A Suu THE PURIFIED GAS REVIVES THE FOULED OXIDE. 





utility of proposed or patented processes; 
relative earning power to capitali- 
zation, and management. 











Harpison: WALKER REFRACTORIES COMPANY, 
Farmers Bank Building, Pittsburg, Pa. 





REPRESENTING 


HARBISON-WALKER CO. CLEARFIELD FIREBRICK CO. FREDERICKS MUNRO CO. 7: 
PHILIPSBURG FIREBRICK CO. BASIC BRICK COMPANY, WALLACETON FIREBRICK CO. 
CLINTON COUNTY F. B. CO. 





MANUFACTURERS OF . 


HIGH GRADE FIREBRICK 


For Gas Plant Gonstruction, 


Ghrome, Magnesia, and Silica Brick, 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore. 





We Carry in stock constantly at our various works a complete line of shapes 
in the following well-known brands: 


BENEZET, CLEARFIELD, MUNRO “W. F. B.” 

WOODLAND, WIGTON STEEL, EUREKA, CORNING. 

H. & W. SPECIAL, WALLACE, TYRONE, CLINTON. 
For use in every line of work in which refractory Material is required. 

Catalogues will be furnished upon application. - - - Correspondence and trial orders solicited. 


Cn writing, kindly mention thie Jovenal) 
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A Beautiful Pair. 
eVUBPHReY FANCY ARCS. 


HE only distinctly new design of Gas Arc 

produced since the original Humphrey gave 
its powerful impetus to Commercial 
Gas Lighting and inaugurated a new 
business era. Our new lamps broad- 
en the field. 


GENERAL GAS LIGHT CO., 


Factory: KALAMAZOO, MICH. 


qntmttan, « On VO SAN FRANCISCO. LONDON. ae 


The “Air-Light”’ ' ae 
~N GENUINE  AIR-LIGHTS,” 
*\/A NEW BURNER FOR L005. 
ry AGENTS WANTED EVERYWHERE. nour 
~o) Increased in Value. Decreased in Price. .(QMiaa 


ie | A High-Class Burner, a Rapid Seller, and a Money 
2 Maker for Agents, Dealers, Gas Sicueaen etc. 


| CENTRAL LIGHTING G0., [New ‘York, NY. 



























































Promtor Barat Write or Call for Prices and Particulars. 
FRANK D. MOSES, 
rte a0 TRENTON, N. J., ena 


-Ganstucting Engineer and pantrata, 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


———_$__OCORRESPONDENCE SOLICITED... 
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This is No. 2. 


Height, 36 inches. 

Ts ight 

Shi weight, 
PP lbs 


Net weight. 50 Ibs. 
The products of 
combustion are 
entirely separate 
from the water. 
Entire water sur- 
faces are tinned. 


Price, $35.00. 








FOR BATHROOM AND KITCHEN 


= Humphrey Crescent 
Instantaneous Water Heater. 


Prices range from $20 to $45. 
Every Heater GUARANTEED. 


Set a heater for every gas con- 
sumer. You will please 
them and _ increase 
sale of gas at the 
same time. 


Send to-day for catalogue and discounts to 


HUMPHREY CO., 
Kalamazoo, Mich., 


The only manufacturers in the World of a COM- 
PLETE LINE OF INSTANTANEOUS 
WATER HEATERS. 


| HOT WATER 


is most easily, quickly and economically supplied by a 


Jan. 9, 1905. 
PATENTS, “Copveiatrs.” 


ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 


833 Bond Building, Washington, D. C 





Send for Pamphlet on Patents. 
1448-tf 











Church's Patent Trays. 


Reversible ; Strongest ; [ost Easily Repaired. 





We also Supply the Chapest and Strongest 


eReversible Bolted Trayse 
IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 






































Gas Analyses of All Sorts and Conditions, 


Analyses of Solid and 
Liquid Materials as Well, 


That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


1421-tf 841 ADELPHI ST., BROOKLYN, N. Y. 








FRED. BREDEL, President. WM. 0. VILTER, Vice-President. 


0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 


BNGIWTEBERS AND BUILDERS OF GAS PLANTS. 


Inlined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, 


ing Plants, Purifiers, Oxide Elevators, 


Hydraulic and Dry Coke Conveyors. 


Washers, Coolers, Wet 


Special High Grade Material for Recuperative Furnaces. 


Licensees for ARROLL-FOULK Charging and Discharging Machines and FRONHAUSER Coke Conveyors. 


OFFICE, 405 KEENE ST., MILWAUKEE, wis. 


































Jan. 9, 1905. American Gas Light Dournal, 61 
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CHEMICAL ENGINEER 


BRAY BURNERS GAS MANUFACTURE, 


Are Used. BEvery where, P. 0. BOX 2043, PHILADELPHIA, PA. 














Because they are the best. 

EReliable absolutely. 

4& ccurately marked. 

WZ ou can’t find a city in the world, 
with gas, not using them. 





| BRADFORD, PENNSYLVANIA, U.S. A., 


All Bray Burners are stamped with Name and Trade Mark. 
Refuse Imitations. Send for Blue Book. 


WILLIAM M. CRANE COMPANY, 


1131 & 1133 Broadway, New York City. 


| Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 











Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %" to 72”, 
a 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc 






Insulating Coupling for Dresser Bell and Spigot Cast Irom 
Pipe. Style 6. 





HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 














COAL-CRUSHING, ELEVATING 
AND CONVEYING MACHINERY, 


Installed 1903 for Empire Coke Co., 
Geneva, N. Y. 





Machinery consists of steel track hopper, 35° 
centers Overlapping pan apron feeder, 4-roll coal 
crusher and 1l% centers continuous bucket inclined 
elevator. The machinery handles run-ot-mine bi- 
tuminous coal at rate of 45 tons per hour. 

** We owe no allegiance to a machine, but are loyal 
to successfu accomplishm: nt * 


LINK-BELT ENGINEERING CO., 
Philadelphia. 


NEW YORK: 49 Dey St. PITTSBURG: Park Building. 
CHICAGO: Link-Belt Machinery Co. 


| WS oz777277, 
Clamp. Style 4. 

















Clamps for Cast Iron Pipe. Styfe 414, 

















FINANCES OF FIELD’S ANALYSIS FOR THE YEAR 1903.| Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Gas and Electricity An Analysis of the Principal Gas Undertakings in Elis. 
f H F t H England, Scotland and Ireland. Being the 35th year = 
Manu acturing nl erprises, of publication. Compiled and arranged by JOHN W. . F 
By WM. D. MARKS. Price, $1. For Sale by FIELD, Sec’y and Gen. Mgr. of The Gas Light and My Insulating Coupling prevents the destruction of pigs _ 
a. M. Callender « Co., Coke Company, London. Price, $6. For Sale by by electrolytic action, in either water or gas lines. 
e . 
42 Pine Street, New York City. A. M. CALLENDER & CO., 42 Pine St., New York City. SEND FOR CATALOGUE, 













WHAT A PLEASURE IT IS! 


To please your consumers. What pleases them pleases you. Steward 
Burners please everybody. Won’t you please give us the pleasure of pleasing 
your consumers. Please do. 


D. M. STEWARD MFG. 60., Est. 1876, CHATTANOOGA, TENN. 
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Lloyd’s Rubber Lute 











Patented Nov. 8th, 1904. 


LLOYD CONSTRUCTION CO. 


DETROIT, MICH. 


being rigidly held, does 
not depend upon either 
its own elasticity in a 
groove nor upon an 
adhesive substance to 
keep it in place, and 


Hither 








MUELLER GAS COCKS. 


A gas cock that does not have the check in cor- 
rect position will not have the body and plug op- 
enings in line and will not deliver to its full 
capacity. 


Mueller Gas Cocks have the check carefully eee 
trued by milling. The openings of the plug and #& 


body are always in line when the cock is full open 
and will permit a flow of full cock size area. 


Mueller Gas Cocks are made in three grades, Staudard, Extra and Special, 
and in straight, oval and round way opening. The cock illustrated is a special 
grade, straight way meter cock. 


Each ecck is carefully inspec‘ed and assembled, is given a test as near 
like actual service use as possible, bears the Mueller trade mark, and is un- 
conditionally guaranteed. 


We also make meter connections and tapping machines for gas works’ use. Catalogues upon application. 


H. MUELLER MFG. CO., 


DECATUR, ILL., U. S. A. 


FLAT HEAD METER COCK. 


NEW YORK, N. Y., U.S. A. 
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GAS EXHAUSTERS. 


Sizes for any re=- 
quired capacity. 


Self-oiling, ad- 
justable bronze 
bearings. -« -« 


Most perfect and 
sensitive Gov- 


Write for Cata- 
logue. OK ok 


PH. & FM. ROOTS 
COMPANY, 


HOME OFFICE: 
Connersville, Ind. 


* NEW YORK OFFICE: 


120-122 Liberty St. 


CHICAGO OFFICE: 
1547 Marquette Bldg. 














AA 
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N 











EPAYMEN 
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4 








THE 


PERFEGT ATTACHMENT. 


REEVES MPG. GD, - - - - - New flaven, Conn, 











Do you know That there is from 30 per cent. to 45 per cent. of heat, from coal used in 
making water gas, escaping via the stack valve unless your plant is equipped with 





GREENS 


Do you know That in plants where it has already been installed the saving in fuel has been as high 





as 25 per cent. 








Send for booklet if interested. 


THE CREEN FUEL ECONOMIZER CoO., 


Sole Manufacturers in the United States. 





MATTEAWAN, N. Y. 
































DONALDSON IRON COMPANY. 


CAST IRON PIPE AND SPECIAL CASTINGS 
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GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


EMAUS, PA. 


MANUFACTURERS OF 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








GAS TAPPING MACHINES) ~~ 











—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % to 4-Inch. 


Machines Sent to any Gas 
C — for Thirty 
ys’ Trial. 


Send for ere 


Geo, Linh 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. : 











PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


—a — furnis' shed fo rthec 
struction of n —— orks alteratio of old works. ng 
jal ¢ attention giv: stn Patent Gatco drawings. 


Office, No. 245 “Brendwey, N. V, City. 











Practical Photometry, 
By William Joseph Dibdin. 
Price, - - - - $3.00. 

FOR SALE BY 


A.M. CALLENDER & CO., 
No. 42 Pine Street, New York City. | 





WARREN FOUNDRY AND MACHINE 6O., 


Established 18356. 


New York Office, 160 Broadway. 


OF CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, etc., etc. 


emmscrocn 





NO LEAKY JOUNTS IN UNIVERSAT, PIPE. 











Specially adaptable for 
- High and Low Pressure Gas Main 
= ms High and Low Pressure Water Main 
WRITE FOR PRICES. 
116 Nassau Street, New York City. 





CENTRAL FOUNDRY COMPANY, - - - 
CHARLES MILLAR & SON CO., Selling Agents. Utica, N. Y. 
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UTICA PIPE FOUNDRY CO. 
a IRON PIPE and SPECIALS FOR WATER AND ais 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER > COMPANY, | 


For Shutting Off Gas in a Temporarily 
during altera- 
ae me tions and re- 


shut off in 30 pairs. : 3: :: 
seconds. : : : paerrtms se SENT ON 


Jute, etc. 
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Address: SAFETY GAS MATIN STOPPER 00,, 108 E. 117th St., New York City. 


Fox HILL FOuNpDrRY, 


Fr. FERGUSON ce SON, 
HOBOKEN, N. J. 








FINE OPT ENING 


GRATE BARS 


FOR GAS WOoOoRHES. 


STATIONARY, SHAKING, DUMPING. 
BARS FOR HAZELTON BOILERS. 


BELT CONVEYORS) 


EQUIPPED WITH 


BALL BEARING ROLLS 


Possess greater efficiency, consume less 
power, and the bel:s last much longer 
than when any other type of roll is em- 
ployed. 

Permit us to tell you why and to sub- 
mit plans and estimates. 


The Link Belt Machinery Co 











Four Roll Troughing Idler 
FOR WIDE <2 


The positions of the rolls conform toa 
natural and uniform cur ve or the belt. 
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(Copyrighted, 1894, by the AMERICAN METER OC.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863 


NEW YORK, 
PHILADELPHIA, 


CHICAGO, 
ST LOUIS, 


SAN FRAWCISCO. 


PUBLIC LIGHTING TABLE. 


JANUARY, 1905 














‘Table No. 2. 














< Table No. 1. NEW YORK 
a FOLLOWING TUE CITY. 
= | MOON. Aut Niant 
te Liagurine. 
A | E Light. isha Light. an 
| P.M. | AM. 
Sun. | 1| 5.20 pm) 5.00 am) 4.30 | 6.30 
Mon.| 2| 5.20 | 6.20 4.30 | 6.30 
Tue. | 3) 5.20 | 6.20 || 4.30] 6.30 
Wed.| 4/ 5.20 6.20 4.30 | 6.30 
Thu. | 5] 5.20nm} 6.20 || 4.30 | 6.30 
Fri. | 6| 5.20 | 6.20 || 4.30] 6.30 
Sat. | 7| 5.20 | 6.20 || 4.30 | 6.30 
Sun. | 8} 5.20 | 620 | 


aca 
i he 
~~ oa 
=o 
ae 
S 

















Mon. | 9| 5.20 | 6.20 

Tue. 10} 8.50 | 6.20 4.40 | 6.30 
Wed. |it| 9.50 | 6.20 4.40 | 6.30 
Thu. |12}10.40 | 6.20 || 4.40 | 6.30 
Fri. |13/11.40 FQ! 6.20 4.40 | 6.30 
Sat. {14)|12.40 am) 6.20 4.40 | 6.30 
Sun |15| 1.40 | 6.20 4.50 | 6.25 /) 
Mons16] 2.30 | 6.20 4.50 | 6.25 
Tue. |17| 3.30 | 6.20 || 4.50 | 6.25 
Wed. }18| 4.30 | 6.20 || 4.50 | 6.25 
Thu. |19|NoL. |Nol. || 4.50 | 6.25 
Fri. |20|NoL.rmNol. |) 4.50 | 6.25 
Sat. 21)/NoL. |NoL. | 4.50 | 6.25 
Sun. |22} 5.40 pm} 8.00 pm/| 5.00 | 6.25 
Mon. 23| 5.40 | 9.10 — || 5.00 | 6.25 
Tue. 24} 5.40 (|10.20 |, 5.00} 6.25 
Wed. 25| 5.40 {11.30 || 5.00 | 6.25 
Thu. 26) 5.40 {12.40 am|| 5.00 | 6.25 
Fri. (27) 5.40 tq} 1.50 = || 5 00 | 6.25 
Sat. '!28| 5.40 2.50 5.00 | 6.25 
Sun. 29} 5.50 | 3.50 || 5.05 | 6.15 
Mon. 30/ 5.50 | 4.50 5.05 | 6.15 
Tne. 31} 5.50 6.10 | 5.05 | 6.15 








TOTAL HOURS LIGHTING 
DURING 1905. 





By Table No. 1.~ By Table No. 2. 


Hrs. Min Hrs. Min. 
January ....240.50 | January. ...423.20 
February. ..192.20 | February. ..355.25 





March..... 207.00 | March..... 395.35 
April.......175.10 | April.... ..298.50 
= 161.00 | May .......264.50 
June ......139.50 | June...... 234.25 
, Oe 149.00 | July.......243.45 
August ... 161.50 | August ....280.25 


September ..173.00 | September. .321.15 
October... .205.00 | October... ..374.30 
November.. 211.00 | November ..401.40 
December. . 229.00 | December. .433.45 
| 
| 








Total, yr. .2245.00 | Total, yr...3987.45 






































we sec 874 
S —a5 
ry oO 
< 
A 
[) Q) Q) | 
—— cu 


























66 American Gas Light Journal. Jan. 9, 1905 


NEW YORK, 97 Liberty Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orieans Street. 
BOSTON. 814 Beacon Bullding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


«»»» OF AMERICA .... 








cons. WelSbach System 
“ee — of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 
Uniformly SUCCESSFUL in 150 Cities and Towns. 
By_means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 
I 


POINTS OF MERIT: 


Economical, 
Attractive, 
It is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 














Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 











~ 


AN underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. 

The formula ‘is simple--- 





THIS SHIELD ITIS A 
IS THE GUARANTEE 
WELSBACH AND A 








TRADE MARK. WELSBACH PROTECTION. 
. QUALITY é 


Sell The Welsbach Brands. 


The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your profit isn’t merely dollars and cents, 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 
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THE UNITED 
GAS IMPROVEMENT 


COMPANY 


For the Period Ending July 3lst, 1904, has been Awarded 
Contracts in the Following Places for 


Standard jjouble-Superheater [owe Water (jas Apparatus. 








Augusta, Me. Tampa, Fla. (3d contract). 

Bangor, Pa. Westchester, N. Y. (3d contract). 

Woonsocket, R. I. (2d contract). Bridgeport, Conn. (2d contract). 

Brooklyn, N. Y. (4th contract). St. Paul, Minn. (2d contract). 

Cincinnati, O. (2d contract). Harrisburg, Pa. 

Scranton, Pa. (3d contract). Pelham, N. Y. 

New York City (14th contract). Reading, Pa. 

New Haven Conn. (2d contract). ° Springfield, Mass. (2d contract). 

Watertown, N. Y. Lynn, Mass. (5th contract). 
TOTAL SETS, 1904,. . . . ahi. Re ashe sibkae 241 0ne 
TOTAL DAILY CAPACITY, 1904, . .90,400,000- cubic feet. 
TOTAL SETS TO DATE, cee se teehee cs See 


TOTAL DAILY CAPACITY, peri s§ 413,180, 000 cubic feet. 


THE United Gas IMprOveMeNt GoMpany, 


Broad and Arch Streets, Philadelphia. 
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| Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS .. 
FIRE BRICK . . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


| Proprietors tor the U. 8., Coze System ot 
Inclined Benches, 


Fstimates Furnished on A Keation for Most Suocess/ul | 
Style of 


Also for Free-Firing and Full and Half- Depth Re Regenerative 
Benches, for Burning either Coal or Coke 
in the Furnaces. 
202 


Office: : 
Cround Fire Clay, Fire Sand and Ground Cor. Manchester and Sulphur Avenues, St. Louis, Mo. 
Fire Brick in Barrels ane Bulk. SS ———2c ac. 
ss 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 


Established 1858. Incorporated 1890, 


Cuas. E. Gregory, ge Davip R. Day, V.-Prest. & Treas, 
D. ABERNETBY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


262 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


Yanufacturers of § 

















Established 1845. Reorganized 1902. 








Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, ed 
Sand, Ground Brick in Barrels. 








The Kreischer Brick Mfg. Ct, 2 rasaxs | 


WORES : EREISCHERVILLE, STATEN ISLAND. | 
OFFICE: 119 E. 28D STREET, NEW YORE CITY. | 


GENERAL OFFICES: Park Row Bldg., N. Y. City. 
DEPOT & WAREHOUSES: 639E. 15th St., N.Y. City. 
WORKS: Weber, N. J. 


ERECTION OF 


Modern Coal Gas Plants, 


With either Horizontal, Inclined or 
Vertical Réetorts. 


No. 1. Firing horizontal benches 
f with pulverized fuel, with either 
8 or 10 retorts in 1 setting, us- 
ing one furnace for two benches. 
Great saving in labor, fuel and 
life of retorts and settings. No 
elaboration of complex recuper- 
ation. 
No. 2. Independent retort set- 
tings, taking all weight from re- 
torts. 


No. 3. Vertical retorts with ver- 
L tical charge and discharge. Six- 


a 





teen retorts in one bench. 


~ MODERN BENCH IRONWORK 











ISAAC C. BAXTER, President. ESTABLISHED 1864. 


LOCKPORT STATION, PA. JAMES GARDN ER, J R., Co., 


Successor to WILLIAM CARDNER & SON. 





PETER YOUNG, Secretary and Treas. 


Address ail communications to 
JAMES a JR., CO., Room 202 Lewis Bidg., 
T'TSBU RG, PA. 


Fire Glay Goods for Gas Works. 











Bristol’s Recording 


PRESSURE 






HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY GAUGE. 
RETORT WORKS For continuous re- 
: cords of 


Gas Wiuve. 


Simple in con- 
struction, 
accuratein operation 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 
Silver Medal, Paerie Exnoaittion 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street. Brooklyn, N. VY. 


WORKS, Perth Amboy, N. vas 
OFFICE, 418 to 422 East 23d St., 


Clay Gas Ratenic, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great —— for patching retorts, eae! on 
mouthpieces, oe wu bench-wo' Pie =A blast 
furnaces and cupo eis cement is mixed y for use. 
Economic and Seroert inits work. Fully warranted tostick. 

—— List, f.0.b. BLOOMINGTON, INDIANA. 

n Casks, 400 to 800 un st pee r pound. 
In Kegs, 100 to 200 " ss af me 
In Kegs less than 100 * 


Cc. L. GEROULD, BLOOMINGTON, IND. 


For orders ane of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 














Taro. J. Suits, Prest. 





J. A. Taywor, Sec. 
A. LamBua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUPAOCTORY A? 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 





| ae BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 








JOHN DELL, 
President and General Manager. 


——— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or sd 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One to Six 
Betorts. 

YOUR 





CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


MISSOURI FIRE BRICK CO,, 


ESTABLISHED 
1882. 


Cupola Linings, Ete. 
City Office: La. ae 


411 Olive Street, 
Continental Bank, 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging [Machines are operating in New York, Newark, 
N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada. 

Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich. 

These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 

Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 


pp Cr. A. BRON DER, ss 


Contracting HBngineer and Builder, 
229 BROADWAY, NEW YWorRntk. 


CONNELLY IRON SPONGE AND GOVERNOR 60., 


S. F. HAYWARD, Treas. S. P. HAYWARD, Gen. [igr. F. C. SLADE, Engineer. 


DESIGN, CONSTRUCTION AND EXTENSION 


—— OF —. 


COAL AND WATER GAS PLANTS, 
AUTOMATIC BALANCE, HIGH PRESSURE AND SERVICE GOVERNORS, 


ROOTS’ IMPROVED EXHAUSTERS. 


IRON SPONGE FOR GAS PURIFICATION, JONES JET PHOTOMETERS, 
" PRESSURE REGISTERS, ETC., 


PLANS AND ESTIMATES FURNISHED COMPANIES CONTEMPLATING BUILDING, EXTENDING OR 
IMPROVING. WIDE EXPERIENCE IN HIGH PRESSURE INSTALLATION. 

















395 BROADWAY, NEW YORK. 788 SOUTH CANAL ST., CHICAGO, ILLS. 








ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - = WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single=-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. _ 


MAIN AND SERVICE LAYING. I 


Gas and water companies about to lay new mains or services will find it useful to Laboratory Handbook, 
communicate with us. Our gangs are experienced and our plant is completely equipped 7 
for street main and service laying in all branches. These are our specialties. We are in a 
position to quote prices which will attract the attention of the economical manager. 


Gas Company References. Correspondence Solicited. Price, $2.50. 


pte 302 Flushing, SULLIVAN BROS., Flushing, a a A. Me CALLENDER & CO.,, 42 Pine St., N.Y. (it: 

















By JOHN HORNBY, F.L.C. 
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F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Preduce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE COAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 

















Offices: 


STRIGTLY High Grade. .... 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully Prepared. 
For Gas Making or 
Heavy Steaming. . 


A. GC. M. AZOY, General Agent, 1 Broadway, New York. 








WE ARE READY 


TO DEMONSTRATE | THE SUPERIORITY 
PF 
IEF REY PUuULVERI2Z4_abRs 


By 


FREE CRUSHING 
TESTS. 





A Few Strong 
FEATURES: 


Accessibility of 
Working Parts. 


Substantial 
Pillow Blocks. 


Material Partly 
Crushed in 
Suspension. 


Simplicity in 
Changes of Parts. 





Catalogue No. 30 
contains full in- 
formation. Mailed 
free with others 
on 


ELEVATING- 
CONVEYING, 


POWER- 
TRANSMITTING. 

» COLUMBUS, OHIO, U. S. A. 
Denver, Charleston, W. Va. 





Showing Outer and Inner Working Parts. 


THEE JEFFREY MFEao. CoO 
New York, Pittsburg, Chicago, 


The Gas Engineer’s Laboratory Handbook, 


By JOHN HORNBY, F.1.C. Price, $2.50, 
Orders may be sent to 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 











COAL TAR 


—A N D-— 


AMMONIA. 


Third and Enlarged Edition, 














¥ BY 
GEORGE LUNGE, Ph.D. 


Price, $15. For Sale by 
A. M.CALLENDER & COo., 
42 Pine Street, New York City. 

















SELF- INSTRUCTION 


" Students in Gi Gas Manufacture. 


Price “a? 25. For Sale by 


A. M. Callender c& Co., 
42 Pine Street, New York City. 


ELECTRIC GAS LIGHTING. 








——< 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 
houses, churches, theaters, halls, schools, stores or 
any large building. Also, the care and selection of 
suitable batteries, wiring and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pix 8t., N. ¥ Cry, 
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KELLER ADJUSTABLE Epuvnp H. ee Cuas. F. GopsHALL, H. C. Apams, Henny WHARTON, 


Treasurer. Secretary. Assistant Secretary. 


wae” THE WESTMORELAND COAL CO. 


See. & Supt. Gas Lt. & Coke Co 


Columbus, Ind. Chartered 1854. 
——— _ Mines situated on the Pennsylvania and the Baltimore 


POOLE ON FUE LS. and Ohio Railroads, in Westmoreland County, Pa, 
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THE CALORIFIC POWER OF FUELS. | POLES OF Se Hamas 
By HERMAN POOLE, F.C.S. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
—- | WATKINS (SENECA LAKE), N. Y. 
Second Edition. Price, $3. For Sale by 
A.M. CALLENDER & CO., 42 Pixe Sr, N.Y. Crrv. | Since the commencement of operations by this a its well-known 
| Coal has been largely used-by the Gas Companies of New England and the 











Las ae | Middle States, and its character is established as having no superior in gas- 
The Gas Engineer's _ giving qualities, and n freedom from sulphur and other impurities, 


Laboratory Handbook, principal Office, 224 South $d St., Phila., Pa, 


by JOHN HORNBY, F.LC. | 


=e, SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND anneine OF 
FOR SALE BY Petroleum and All Its Products. 


tn ene aunt ence, ’| Pittsburg, Pa. and Philadelphia, Pa. 


42 Pine Street. New York City. 


BINDER forthe JOURNAL, THE" SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


‘Toledo, O., and Pittsbursgs, Pa. 


_ BROWNHOIST GRANES 


FOR LIFTING PURIFIER COVERS IN GAS HOUSES. 


| 
| ee WRITE FOR PARTICULARS) em 


The Brown Hoisting Machinery Co., 


1436 St. Clair Street, Cleveland, 0. 
217 Havemeyer Building, New York. 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. 26 Broadway, New York City, 
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Price, $1.00. 











A. 4%. CALLENDER & CO., i2 Pine Street, N.Y. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 








Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WCRKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Laid. 





Geo. Shepard Page’s Sons, OAvio Leavitt HouGH, 
GAS MAGHINERY. (‘onsulting Engineer 




















Correspondence Solicited. 
180 Fulton Street, New York City. | uD 
—_—_—_—_—! | CONTRACTOR, 
pes ROW BUILDING, N. Y. 
Valuation of Gas, Electricity | Paced 
and Water Works | areas aes 


FOR ASSESSMENT PURPOSES. National Paint Works 





THOS. NEWBIGGING, M. or C.E., and WM. NEWBIGGING, 





GAS PROPERTIES PURCHASED. Assoc.M.inst.C.E. | PAINTS FOR METAL SURFACES. 
— With an Appendix of Decided Cases. | We Sell 65 Per Cent. of the Gasholder Paint in the United 
OFFICE : WAYNE COUNTY BANK BUILDING, Second Edition. Price $2. For Sale by | us 


SALES OFFICE : > call SALES OFFICE: 
A. M. CALLENDER & co. od ; # reat Northern Bidg., Weeepert, 92 William Street, 


42 Pine Street, N, Y. City. Chicago. New York City. 








Rooms 201 & 202. DETROIT, MICH. 


KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {"°*" wc:"" 
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BARTLETT, HAYWARD & CO. 


BAT. TINAORE, MD. 
| i], 
flesigners — 
and 


Builders 
of 


fas Works. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 

















Sole 
WW Lessees the 
—a\\cn came Wilkinson 
enemy §«Waler (as 
meeeees = Process. 





| 








QUINTARD IRON WORKS, = Ce" Sep en nacnanes 
N. F. PALMER, FIUMPHREYS & GLASGOW. 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 
MANUFACTURERS OF BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
31 Nassau Street, London, S. W., 
GAS APPARATUS. New York, - England. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
FREDERICK WwW, FLOYD, Engineer. PROPERTIES PURCHASED. 


Complete Works Erected. 
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R. D. WOOD & CO.,, 


400 CHHstTnNnur S., PHILADELPHIA. 


CZURERS OF 


Cast Iron Pi pe. 


HEAVY LOAM alll 
Dunham Specials, 


Hydraulic Work, 


LAMP POSTS, VALVES, ETC., 
Gas Power Plants with Producers. 








BUILDERS OF 


Gasholders. 


Single or Multiple Lifts, with or without Metal Tanks. 


PURIFIERS, CONDENSERS, 
SCRUBBERS, BENCH WORK. 


Cutler’s Patent Freezing Preventer for 
Holder Cups. 4s 














ISBELL- PORTER CO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 





TOTAL ROTARY AMMONIA SCRUBBERS SOLD, 


928,806,000 Cu. F*"ecet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD, 


B4,900,000 Cu. F*ecet Daily Capacity. 





OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 











The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidenta. 
THOMAS F, ROWLAND, Jrn., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 
Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorta. 








THE GAS ENGINEER'S 


LABORATORY HANDBOOK, 


By JOHN HORNBY, F.LC. 





PRIGCD, - = 


oes - 8250. 


A, M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING COMPANY, 


MANUFACTURERS AND BUILDERS OF 


| GASHOLDERS AND STEEL TANKS 


OF ANY SIZE AND DESCRIPTION, 


AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT. 


Also Oil Storage Tanks, Steel Roofs, Stand Pipes, Etc. 
We also manufacture Lamp Posts, Gas Valves, afl size and shape Castings, Etc. 


Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 
Plans, Specifications and Estimates Cheerfully Furnished on Request. 











—— ee ee ee ee ee ee oe 


No. 239 Mill Street, CINCINNATI, OHIO. ’Phone, West 690. 








RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








J. ALEX. MAYERS, 


No. SG PINE ST. - - NEw YORE CrrTy, 


GAS ENGINEER AND CONTRACTOR 


FOR THE BRECTION OF 


COM PLETE GAS WORKS | 


OR ANY PART THEREOF. 











1904 DIRECTORY 1904 


OF AMERICAN GAS COMPANTIESS. 


Price, - - = *-= |= -= = $5.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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| —, |Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 
ae EU IIA DERS OF _....1m8 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel TantkEs. 


il Slorage ants, Water Pauls, Ete 


ESTIMATES CHEERFULLY FURNISHED. 


CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N.Y., 


















































d the 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


in 90 days from receipt of order. Capacity of Holder, 500,000 cu. ft. 





Contractors for 
Complete Works. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. The contract was completed an 





Holder was in actual use 








Newbigging's Handbook for Gas Engineers and Managers, 


PRICE, $6.50. 


A.M. CALLENDER & CO., 42 Pine Street, New York City. 








Jan. 9, 1965 American Gas Light Aournal, 77 














Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for > 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- lutely with the amount pur 
moving the meter or replacing 


any parts. 


chased by the coin. 












WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


S6Il West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. * ALBANY, N. Y. CHICACO. 


THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 











GONNERSVILLE BLOWER C0., Connersville, Ind. EASTERN SALES OFFICE: 96-97 Liberty St., New York City. 
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We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 


We Have Fitted Up Over 10,000 Idle Regular Meters with Our 
PREPAYMENT ATTACHMEN T. 


Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, '°'sezex sxt="" 
MARYLAND METER CO..,: 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 





“Flave you Seen our Complaint Meter?” 











WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading or Beal Staight-reading only. Good job. Good time. Good - 


pom NME'S: KEYSTONE METER C0., Royersford Pa. 


‘ 








DETROIT, STOVE WORKS 


“Largest Stove Plant in the World” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 


DETROIT, MICH. CHICAGO, ILLS. 
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AMERICAN METER CO., 


NEW YORK, st. tous, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 








UFACTURERS 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a ——_METERS REPAIRED 2 


PREPAYMENT GAS METERS, 
Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 
GAS METERS for NATURAL and ARTIFICIAL GAS 


Special Attention given to Repairing METERS of all Makes. 

















FACTORY AT ERIE, PA. 


FUR OALE, NASH GAS ENGINE. 


Fifty-horse power, 3-cylinder, latest type. Made by the 
National Meter Company. Engine can be run either on gas or 
gasoline. In use less than a year and as good as new. A desir- 
able engine where natural gas is abundant and close regulation is 
not expected. For further particulars address 


BUHL STAMPING CO., Detroit, Mich. 
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The Western Gas Gonstruetion Company's 
PRAND PRIZES AND GOLD MNEDALS 


At the Universal Exposition, St. Louis, Mo., for Superior Excellence of 


GAS WORKS APPARATUS, VALVES and FITTINGS, 


DID NOT COVER ITS 


GASHOLDER WORK, 


AS EVEN OUR LARGE EXRIBIT SPAGE DID NOT PERMIT SUCH EXHIBIT. 


IF WE COULD HAVE MADE SUCH AN EXHIBIT 


A HIGH AWARD 


WOULD HAVE BEEN EARNED AND RECEIVED. 


WITH THE MOST MODERN WORKS AND FIELD EQUIPMENT THIS COMPANY IS FULLY 
PREPARED TO CONSTRUCT 


GASHOLDERS # STEEL TANKS 


IN ALL SIZES UP TO 750,000 CUBIC FEET CAPACITY. 








OUR SPECIFICATIONS AND PRICES WILL CONVINCE YOu. 


The WesleM G€S Construction Company, 


FORT WAYNE, IND. 
NEW YORK OFFICE, Room 1707, 44 Wall Street. SAN FRANCISCO OFFICE, 410 Mission Street. 











